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q Nitric acid installation built by Girdler at 
Mississippi Chemical Corporation's 
ammonium nitrate plant. 


Girdler builds Ammonia Oxidation 
Plants using Du Pont process 


CG" nitric acid plants employ the well-known Du Pont process, 
using high-pressure catalytic oxidation, to produce nitric acid on a 


GIRDLER DESIGNS processes and plants 

GIRDLER BUILDS processing plonts consistent basis. These plants offer greater economy, in both investment 

GIRDLER MANUFACTURES processing apparatus Operating costs, than atmospheric or low-pressure units. With the 
GAS PROCESSES DIVISION: high-pressure process 55% -60% nitric acid is produced with efficient use 

Chemical Processing Plants Sulphur Plants of catalysts, and with lower utility requirements. 

aint cnn etaage Panes — These Girdler plants, incorporating all recent improvements resulting 

Synthesis Gas Plants Ateoiien tinns Casts from Du Pont experience, are available in various capacities. 

Carbon Dioxide Plants Hydrogen Chloride Plants Girdler assumes responsibility for all phases of such process projects: 

Sennen Seat Cen aames design, engineering, and construction. Write for new booklet giving detailed 


Plastics Materials Plants Carbon sSughie : age : 
Nitric Acid Plants description of Girdler nitric acid plants. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION: New York, Tulsa, San Francisco. In Canada: Girdier Corporation of Canada Limited, Toronto 
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MATERIALS OF CONSTRUCTION 


Your 14,000 Votes... 


. have been largely responsible 
.for the changes you’ve seen in CE 
during the past year. They've been 
our guide to the improvements you’ve 
wanted and asked for. 

‘These votes represent the returns 
on the questionnaire we send out each 
month to a selected (and rotated) 
list of subscribers asking specifically 
what they like—or don’t like—about 
the job we’re doing. We keep these 
questionnaires strictly impersonal and 
anonymous so you can be as frank or 
as critical as you please. 

Over the past few vears close to 
14,000 persons (36% of our sub- 
scribers) have “voted” by returning 
their questionnaires. ‘This means we 
now have a top-notch statistical guide 
to what you like and want. 

Make sure you cast your own vote 
as soon as the opportunity comes up. 
It'll help us make CE. more useful to 
you—and to chemical engineers every- 
where.—JRC 


. . » Special: CE’s 16th biennial report 


on today’s construction materials, 

In this 64-page roundup we continue our 
series, initiated over 30 years ago, of bring- 
ing helpful information to chemical engi- 
neers who're not corrosion specialists. 
Part I—-the “materials-at-a-glance” section 

sums up corrosion resistance, properties, 
forms and uses of the most common mate- 
rials of construction. Part II, covering 36 
materials vs. 48 corrosives, charts data to 
help “narrow the field” of choice. Part I 


is an up-to-date directory of manufacturers. 


BP 


Compare today’s phenol processes. 
Bill Tonn has. Here he runs down six 
processes, then tersely stacks them up eco- 
nomically as well as technically. A fresh 
and unusual approach to the field of com- 


parative process economics. (p. 157) 
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New cost data on air ejectors? 
Yes, detail figures on how much it costs 


to compress dry air, evacuate a volume, 


we 


Please turn page 





operate an air ejector. New data show how 
recent advances sometimes make air ejec- 


tors cheaper than steam. (p. 164) 


wp 


Short-cut heat balance equation. 
Here’s a heat balance equation for wall 
temperatures that uses the psychrometric 
chart, can save you much of the tedious 
cut-and-dry involved in usual design of 


cooler-condensers. (p. 161) 
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New equipment you should know... 


Sebava evaporator that boosts efficiency 
by continuously wiping heat transfer sur- 
faces, the Fluopacker that bags hard-to- 
pack powders like squirting a _ liquid. 


Dozens of other new items, too. (p. 286) 
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Train tomorrow’s executives today! 
How Hooker keeps tabs on its men, spots 

the up-and-coming ones, trains them to 

grow. Result: “a fine crop of young execu- 


tives in the making.” (p. 258) 
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WHAT'S HAPPENING IN CHEMICAL ENGINEERING 


No Drop in Oil’s Spending 
Easy Way to Formaldehyde 
New Plant Makes Alumina the Modern Way. . 


Acetylene Process for Sale................. 116 


For the First Time: Soluble Riboflavin 
Kiln Reactor Key to Zirconia Process 
UV Helps Make Better Perfume 


PRODUCT NEWS 


Chemical Processors Use Vermiculite 
Index to this month’s new chemicals 
Pulp Waste Makes Good Road Binder 


FEATURE ARTICLES 


Today’s Phenol Processes are Compared 
William H. Tonn, Jr. 

Cooler-Condenser Wall Temperatures 
J. R. Cary 

Try This Feeder for Coal Gasification 
Walter Coopey 

Air Ejectors Cheaper Than Steam 
F. Duncan Berkeley 

Novel Resin Melter 
O. Duke and R. N. Anderson 


FEATURE REPORT 


Materials of Construction 
Survey of Materials 
Corrosion Data in Chart Form 


Directory of Corrosion Resistant Materials. . . 





CE REFRESHER 


Catalysis and Adsorption—I 
Thomas E. Corrigan 


PLANT NOTEBOOK 


Coil To Heat Cone Bottom Storage Tank 
S. Grossel and H. D’Aulerio 


YOU AND YOUR JOB 


Developing Tomorrow’s Executives Today. . 


CORROSION FORUM 


Accelerated Tests Aid Valve Selection 
John Bolton 


TOMORROW'S TECHNOLOGY 


Avoid Vapor Lock in Heat Transfer Systems. . . 


How You Can Purify Acrylonitrile 
Your Checklist of New Patents 


EQUIPMENT NEWS 
Boost Evaporator Efficiency 
Index to this month’s new equipment 
Equipment Cost Index 
Key to Automatic Weighing 
New Bagging Machine 


PICTURED FLOWSHEET 


Sintering Increases Yield of Alumina 


CHEMICAL ECONOMICS 


Why Take a Job in the Chemical Industry?. . 


Consumption Index 


OTHER DEPARTMENTS 


Man of the Month 
Names in ihe News 

New Technical Literature 
Reader Service 

Recent Pamphlets 
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Publisher Wallace F, Traendly 
Editorial Director Sidney D. Kirkpatrick 





Managing Editor 

Senior Associate Editor 

Associate Editor 

Associate Editor 

Assistant Editor 

Assistant Editor 

Assistant Editor 

Assistant Editor 

Assistant Editor 

Assistant Editor............. Edward T, Thompson 

Editorial Assistant Roslyn K. Gitlin 
Margaret Redfield 

Midwest Editor. .... Frank C, Byrnes 

Southwest Editor 

Western Editor 

Washington Editor : 

Economics Editor Richard W. Everett 

Reader Service Editor Alvin J. Babkow 





Advertising Director 

Advertising Sales Manager 

Business Manager 

Promotion Manager 

Market Service Manager... . Adolph I, Losick 
Sales Representatives (See p. 492) 
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Chemical Engineering (with Chemical & Metallurgi- 

cal Engineering) is St monthly with an addi- 
tional issue in Mid-September by McGraw-Hill Pub- 
lishing Company, Inc., James H. McGraw (1860-1948), 
Founder. Publication Office: 99-129 North Broadway, 
Albany 1, N. Y. 
Executive, Editorial and Advertising: 330 West 42nd 
St., New York 36, N. Y. Donald C. McGraw, President ; 
Willard Chevalier, Executive Vice-President; Joseph A. 
Gerardi, Vice President and Treasurer; John J. Cooke, 
Secretary ; Paul Montgomery, Executive Vice President, 
Publications Division; Ralph B. Smith, Vice President 
and Editorial Director ; Hox Bond, Vice President 
and Director of Advertisir gz; Blackburn, Jr., Vice 
President and Director of Cire FF. 


Subscriptions: Write to Chemical Engineering— 
Subsc ription Service, 99-129 North Broadway, Alban 
i. Y., or 330 West 42nd St., New York 36, N, y 
Allow one month for change of address. Please show 
postion and company connection on all subscription 
orders, 

Single copies $1 in U.S., Possessions and Canada; 
$2 in all other countries, U.8. and possessions, $3 per 
year, $4 for two years, $5 for three years; Canada, $4 
We year, $6 tor two years, $8 for three years; other 
Vestern Hemisphere and the Philippines, $15 per year, 
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Entered as second-class matter Sept. 3, 1936 at Post 
Office at Albany, N. Y., under act of March 8, 1879. 
Printed in U.S.A. Copyright 1954 by McGraw-Hill 
Publishing Co., All Rights Reserved. 











HAMMEL-DAHL 


PRESSURE PILOT 


Compare These Features 


t a * Integral gauge for controlled pressure indication. 
.s Direct setting of control point on calibrated dial. 


& Screwdriver adjustment for: 
(1) PROPORTIONAL CONTROL 1, iano 
(2) DIFFERENTIAL GAP s1-100 fo 
(3) EASY REVERSAL OF ACTION 


e Sapphire nozzle feed orifice with push button cleaner. 
e All metal power relay and modern feedback action. 


ynérin WO aoe ‘ ’ 
HAMMEL-DAHL COMPANY 
(H)>--D 175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U.S. A. @-D) 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. | U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 
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Yesterday’s package 
rarely goes far enough 


Today’s Union Multiwalls do more things, provide 
more protection, than ever. Before you accept your 
present container as the best within reach, try Union 
Multiwalls. You may be amazed at the improvement 
they can make in your packaging. 


UNION MULTIWALL BAGS 


UNION BAG & PAPER CORPORATION 
Woolworth Building, New York 7, N, Y. 
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Radio Valve of Toronto faces this problem. In making its 
TV tubes, large quantities of the purest water possible are 
needed. Obliged to use regular city water, Radio Valve's 
first job is to filter this water to make it sterile and free 
of minerals. Next, 2 or 3 gallons are introduced into each 
TV tube. A fluorescent powder is added, which is allowed 
to settle on the screen. After decanting the water, screens 
are checked for flaws. Obviously, impurities in the water 
mean flaws in the screen, and a loss of time and money. 

Since the installation of Grinnell-Saunders Diaphragm 
Valves, this user reports screening losses cut in half! Con- 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island 


* welding fittings °* engineered 


pipe ° 


pipe and tube fittings 
Grinnell-Saunders diaphragm valves * 
industrial supplies ° 








prefabricated piping 
Grinnell automatic sprinkler fire protection systems 








¥ 


tamination of the purified water is eliminated, because the 
water passing through the valve is completely isolated from 
the valve mechanism. Of the Grinnell valves in this serv- 
ice, approximately 90% are stainless steel. 

With the Grinnell-Saunders valve, the flexible diaphragm 
lifts high for streamline flow, in either direction; closure 
is positive against pressure or vacuum. There are no packing 
glands to demand attention; no metal-to-metal seats to be- 
come damaged or wire-drawn; no refacing or reseating. 
Body, lining and diaphragm materials are available to meet 
different service conditions. Write for full details. 


OPEN J ctoseo | 


{ 
Coast-to-Coast Network of Branch Warehouses and Distributor - 
Thermolier unit heaters © valves 
g specialties * water works supplies 

Amco air conditioning systems 


pipe hangers and supports 
bing and h 
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Another new development using 


‘+ 


B. F. Goodrich Chemical 


? 


raw materials 





B. PF. Goodrich Chemical Company docs not make this feeder. 
We supply only the Geon resin for the rigid vinyl plastic. 


All rigid vinyl feeder handles sulfuric acid 24 hrs. a day 


HE feeder shown here supplies a 
‘teats flow of concentrated sulfuric 
acid to a production process. It is in use 
24 hours a day, 7 days a week, yet has 
required no maintenance or repairs after 
more than 6 months of this severe service. 


This marvelous record of trouble-free 
operation is due to the outstanding cor- 
rosion resistance of Geon rigid vinyl 


from which all parts of the feeder, except - 


the motor, are made. Similar feeders 
made from other materials frequently 
broke down in service causing produc- 
tion delays and creating hazards to 
Operating personnel. 


This success story of Geon rigid vinyl 
is one of many in which this unique 
material is setting new records in indus- 
try for handling corrosive materials. 
Furthermore, Geon rigid vinyl is tough, 
strong and has excellent electrical 
properties. 


This all rigid vinyl feeder may give 
you an idea for an equally successful 
application. There are scores of uses for 
Geon vinyl materials—from rigid sheets 
and panels to flexible upholstery, wire 


. . . ‘ 
insulation, vinyl sponge and many more, 


Helpful technical information is yours 


for the asking. Please write Dept. GE-11, 
B. F. Goodrich Chemical Company, Rose 
Bldg., Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, Ont. 


GEON RESINS e GOOD-RITE PLASTICIZERS ... the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials 
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HYCAR American rubber e 
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There’s No Other Welding 
Tee Like This! 





y 1 0WL yw WELDING FITTING 


Service 


ion > 


STAINLESS STEEL, MONE, NicKet it re 8 


p e ake Q 


LwoNtt 8 _ 
Preferrec . <7 - Features oF 
— st | FLOWLINE 7ées 


Cold formed — seamless — by the ex- 
clusive Welding Fittings process. 


Reinforced crotch—tee is stronger than 
pipe with which it is used. 


Full center to face dimensions, 

Smooth interior walls. 

Ends marhine tool cut and finished. 
Annealed, cleaned bright, passivated. 


Heat number permanently stamped on 
each tee as record of actual analysis 
and physical properties. 


Every tee is marked with type of 


WE LDi NG FITTINGS CORP. metal, size, schedule, wall thickness, 
NEW CASTLE PENNSYLVANIA and FLOWLINE trade mark. 
World’s Largest Manufacturer of Stainless Welding Fittings 
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Then What Happens? 


From these feed tanks at the Bird Research and 
Development Center it'll get filtered under con- 
ditions identical with those in your plant, and by 
as many as five’ different filtering methods, if need 
be. 


You'll get a prompt report on results in terms of 
filtering capacity, dryness of filtered solids, clarity 
of filtrate, wash — the works. 

You'll know, before you spend another cent for fil- 
tering equipment, the one best and most economi- 
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cal way to filter your solids in your tonnages under 
your particular operating conditions. 

This unique, pilot scale test plant is yours to use. 
Isn’t this the common sense way to approach new 
filtration problems or check the efficiency and 
economy of your present methods? 


For complete information on how to make the most of 
these test facilities, get in touch with 


BIRD MACHINE COMPANY 
South Walpole - Massachusetts 





DESIGNED WITH DIVERSIPIPE 


~fto stop abrasion and corrosion 


H” to handle huge quantities of an 
extremely abrasive and corrosive phos- 
phate rock slurry in this agricultural chemical 
plant was a real problem to its designers. 
What they needed was a “pipe” that could 
resist both the highly acidic water and the 
sharp rock particles, yet lend itself to the com- 
plicated layout with a minimum of fitting and 
prefabrication. 


The answer came from the G.T.M.—Goodyear 
Technical Man—in the form of DIVERSIPIPE 
— husky, hand-built rubber hose, especially 
compounded and built to withstand the com- 


bined attack of corrosion and abrasion. Its , 


quickly coupled, flanged ends and inherent 
flexibility made short work of the many bends 
and curves—greatly simplified installation. 


Sowell satisfied were the engineers withthe way 
DIVERSIPIPE fitted into the plant, they also 
specified it for the waste disposal line. This 
half-mile long, cross-country conduit was laid 
directly on the ground—required no 
extra fittings. For similar help, see 
the G.T.M., your Goodyear Distrib- 
utor, or write Goodyear, Industrial 
Products Division, Akron 16, Ohio, 


YOUR GOODYEAR DISTRIBUTOR can 
quickly supply you with Hose, Flat Belts, 
V-Belts, Packing or Rolls. Look for him 
in the yellow pages of your Telephone 
Directory under “Rubber Products” or 
“Rubber Goods.” 


Diversipipe-T. M. 


The Goodyear Tire Rubber Company, Akron, Ohio : 


aw 
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GOODYEAR INDUSTRIAL PRODUCTS 


@p) -Specified viversipire nes 


Photo courtesy International Minerals ond 
Chemical Corporation and Rust Engineering 
Company 


GOOD/YEAR 


THE GREATEST NAME IN RUBBER 


We think you'll like “THE GREATEST STORY EVER TOLD" = every Sunday - ABC Radio Network ~THE GOODYEAR TELEVISION PLAYHOUSE—every other Sunday-NBC TV Network 


12 
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Carry the load via Link- Bolt conveyors 


»-AND SEE YOUR COSTS GO DOWN 


LINK-BELT offers you the 
“total engineering” 
so necessary for 
top efficiency 


DESIGNED FOR 
OVERALL EFFICIENCY 

== Because of its unrivalled ex- 
perience, Link-Belt can do a 
better job of gathering and 
analyzing all data. Proposals 
reflect this understanding of 
the most practical way to fit 
conveyors into your overall 

system requirements. 


BUILT FOR LONG- 
LIFE PERFORMANCE 


Link-Belt manufactures all 
components and related 
feeders and conveyors. You 
are assured of the right 
equipment because of this 
breadth of line. And Link- 
Belt will supply the highest 
grade belts engineered to 
the job. 


DELIVERS FULL 
RATED CAPACITY 


”; Link-Belt follows through 
on every detail of the job, 
including electrical controls 
and even wiring and foun- 
dations. What's more, Link- 
Belt will furnish experi- 
enced erection superintend- 
ents, staffs and skilled crews 
if desired. 


ASSURE SATISFACTORY 
PERFORMANCE 


When you rely on Link- 

Belt as a single source for 

your complete system, Link- 

___ Belt accepts responsibility 

».for placing it in full operat- 

" ing readiness. We will also 
supervise modernization of Link-Belt 60-in. wide belt conveyor served by eight L-B 48-in. 
existing systems. wide belt feeders, in reclaim tunnel under coal» dock. 


WV 7 HETHER it’s a single belt conveyor or a com- 
plete system, there’s no substitute for Link-Belt 
equipment and Link-Belt engineering. Call the dis- 


trict sales office near you for all the facts on this BELT CONVEYOR EQUIPMENT 


unique single-contract service. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 19,467 
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New to you 


(but a proved performer the world over) 


the BIRD-PRAYON continuous, rotary, horizontal FILTER J 


FILTRATION CYCLE 


1h 


1H! 
PS | Sy 4 


For complete information and to make arrange- 





ments for pilot scale test data, get in touch with 
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A vacuum filter that provides: 
@ CAPACITY FOR EVERY NEED — built in 


five models to provide filtering areas from 
16 to 516 sq. ft. 


EXTRAORDINARILY EFFICIENT WASH- 
ING WITH MAXIMUM SOLUBLE RE- 
COVERY — counter-current washing up to 
four stages without any dilution of mother 
liquor, resulting in minimum wash water 
use and maximum recovery of solubles. 


COMPLETE DISCHARGE -- accomplished 
by inverting cells as well as by back pres- 
sure; no heel is left on the cloth. 


Vay -an el 2 @ 
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@ CONTINUOUS CLOTH CLEANING — 


with sustained high capacity per sq. ft. of 
area, without diluting slurry or filtrate; long 
filter cloth life —- no scraping or mechanical 
action; cloths may be replaced one cell ata 
time in a few minutes or completely changed 
on the largest Filter in less than three hours. 
Filtrate is exceptionally clear. 


SIMPLE, LOW COST OPERATION — 
vacuum lines connect cells to valve through 
flexible hoses, eliminating sliding connec- 
tions and the need for close alignment 
between valve and cells; valve is readily 
accessible. 


MACHINE COMPANY 


MAS SACHU S21 7.5 





Picture 1—This section of BECCO’s complex 
Pyrex brand glass pipe installation shows 
hookup to metal valves with ASME flanges, 
and well-designed hanger arrangements. A 
second plant in the Northwest has duplicate 
installations, 


Picture 2—Pyrex brand glass pipe is easy to 
install. Note independent support (A) for 
valve in vertical glass line. BECCO pipefitters 
not only install new lines, but reinstall old 
lines to meet new processing requirements, 
Some pipe in this plant is over 20 years old 
and shows no sign of wearing out. 


Picture 3—-Delicate chemicals are safe in 
Pyrex brand pipe. It is impervious to cor- 
rosion. Hard and smooth, it cannot contami- 
nate, Takes temperatures up to 250° F. 
Cleans with live steam and cold water. 


(ADVERTISEMENT ) 
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DISTRIBUTOR LIST: 


BELMONT, CALIFORNIA 
Gloss Engineering Laboratories 


FRESNO 17, CALIFORNIA 
Valley Foundry & Machine Works 
NEW HAVEN, CONNECTICUT 
Macalaster Bicknell Company 
ATLANTA 1, GEORGIA 

Will Corporation of Ga. 
CHICAGO 44, ILLINOIS 

Fred S. Hickey, Inc. 


NEW ORLEANS, LOUISIANA 
W. H. Curtin & Company 
CAMBRIDGE 39, MASS. 
Macclaster Bicknell! Company 
ST. LOUIS 4, MISSOURI 
Stemmerich Supply Inc. 


LODI, NEW JERSEY 
Mooney Brothers Corporation 


ALBANY 5, NEW YORK 


Some of this PYREX® pipe 


has been working for 20 years 


Over twenty years ago Buffalo Electro- 
chemical Company, Division of Food 
Machinery and Chemical Corp., well- 
known producer of hydrogen peroxide, 
found Pyrex brand glass pipe the per- 
manent answer to two process piping 
problems: corrosion, and product con- 
tamination. 

Today, thousands of feet of Pyrex 
brand pipe make up a complex liquid- 
handling system linking all of BECCO’s 
production operations. 

The sensitive chemicals are safe in 


glass and the glass is safe from chemical 
attack. The glass is unaffected by all 
acids (except hydrofluoric). Pyrex 
brand pipe carrying 5% hydrochloric 
acid at 212° F., for example, loses only 
.0003” of thickness a year. (It would 
take over 200 years at that rate to eat 
away only 30% of the pipe wall.) 

And the smooth hard surface of 
glass discourages buildup of contami- 
nating residues. It’s easy to clean and 
you can see when it’s clean. Trouble 
can’t hide behind glass. 


BECCO’s experience parallels the experience of nearly all 
chemical companies who have given Pyrex brand pipe a try. 


First they overcome their natural 
fear of breakage sufficiently to make a 
cautious trial installation. They dis- 
cover sharp reductions in corrosion 
and maintenance losses—and complete 
freedom from product contamination. 

Then, they find that Pyrex brand 
pipe is not the fragile thing they sus- 
pected. It stands much more rugged 
handling than they’re likely to give it 
and it’s easy to install. (As in most 
plants, BECCO’s own pipefitters handle 
all Pyrex brand pipe installations and 
changeovers. ) 


¥ 


A. J. Eckert Industrial Salos Corp. 


BUFFALO 5, NEW YORK 


Will-Buffalo, Inc. 


ROCHESTER 3, NEW YORK | 


Will Corporation 
PITTSBURGH 19, PA. 


Fisher Scientific Company 


HATBORO, PA. 
Sentinel Glass Company 


HOUSTON 7, TEXAS 


W. H. Curtin & Company 
SEATTLE 4, WASHINGTON 


Scientific Supplies 


MONTREAL 3, QUEBEC, CAN. 
Fisher Scientific Company, Ltd. 


TORONTO, ONTARIO, CAN. 
Fisher Scientific Company, Ltd. 


VANCOUVER, B. C., CAN. | 


Scientific Supplies 
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CORNING GLASS WORKS, 111 Crystal St., Corning, N. Y. 
Please send me the booklets checked below: 


[-] EA-1: “PYREX Pipe in the Process Industries.” 
(] €A-3: “PYREX brand ‘Double-Tough’ Glass Pipe and Fittings.” 
[] PE-3: “Installation Manual for PYREX brand Glass Pipe.” 
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We would welcome a chance to talk 
with you about the savings that are 
inherent in the use of Pyrex brand 
glass pipe. Meanwhile the coupon be- 
low is for your convenience in sending 
for more detailed information. 

Bulletin EA-1 pictures and describes 
many process industry installations. 
Bulletin EA-3 catalogs what we have 
to offer by way of pipe and fittings. 
Bulletin PE-3 tells how to lay it out, 
hang it, plumb it. We'll be glad to send 
you any or all of these informative 
booklets. 


CORNING GLASS WORKS, Corning, N.Y. 
Cornu means research in Glass 
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Profit-building answers to Modern 


.. examples of the wide variety of equipment designed and 
built by Alco to meet today’s demands in petroleum and petro- 


chemical processing .. . results of Alco Experience oe 


gained through many years of designing and building equipment 


for refining and processing companies the world over... and 


Alco Facilities ... capable of handling economically an 


extremely wide range of metal-fabricating operations . . . of 


meeting strictest customer requirements. 


~ hae 


TOUGH FABRICATING JOBS are handled with ease in Alco’s fully equipped shops, where virtually any 
type of equipment can be built at realistic low cost. Here a section of steel pipe, mounted on a universal- 
position pedestal, has flanges attached by submerged arc welding. 
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JACKET WATER COOLING for compressor engines on cross-country pipeline is efficiently performed by Alco 
Aircoolers even during summer’s high ambient temperatures. Available in radiator-core and fin-tube types, 
Alco Aircoolers offer lower costs in scores of applications. 


oe cheer 


ALCO GAS COOLERS serve two 





absorption towers working in 
parallel at Lion Oil Company’s Diamond M-Sharon Ridge 
gasoline plant near Snyder, Texas. Geared to produce 375,000 
gal of petroleum products per day, Diamond M uses 39 Alco 
shell-and-tube heat exchangers of 21 separate types. 


How about your processing problems? Is heavy-duty service a 
factor? If so, contact your nearest Alco sales representative today 
—as the first step toward profit-building answers for you. 
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GRANGEMOUTH, SCOTLAND, is one of the world’s oldest pe- 
troleum refining centers, with shale oil processing dating back 
over 100 years. At this historic site, Anglo-lranian’s refinery 
included 18 types of Alco heat-exchange equipment in its ex- 
tensive expansion and modernization program. 


ALCO 


PRODUCTS 


AMERICAN LOCOMOTIVE COMPANY 


Sales and Service Offices in Principal Cities 





IN THE LABORATORY... 


J. |. Holcomb takes advantage of S 








STAINLESS STEEL spray booth built by J. I. Hol- 
comb Manufacturing Company for testing in- 
secticides and plant sprays. The individual plat- 
form for each plant rotates 44 turn on each rota- 
tion of the entire turntable for even spraying. 











IN MANUFACTURING OPERATIONS... 


Steel’s corrosion resistance and cleanliness 


PORTIONS of the eight Stain- 
less Steel filter plates can 
be seen in this Niagara Fil- 
ter at J. I. Holcomb Manu- 
facturing Company. In a 
half day, this filter handles 
2000 gallons of soap at 
pressures up to 70 psi. 


A RESEARCH CHEMIST at J. 
I. Holcomb prepares to 
pour some material into a 
20-gallon Stainless Steel 
steam kettle. The kettle 
was manufactured by the 
Pfaudler Co., Rochester, 


New York. 
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) a variety of cleansers, waxes, soaps, 
sprays and insecticides for industrial, commercial and 
institutional uses, J. I. Holcomb Manufacturing Com- 
pany, Indianapolis, Ind., must meet the specialized 
and critical nature of its markets with high standards 
of quality. 

As a result, the firm makes full use of Stainless Steel, 
both in the laboratory where many of the products 
are developed and in their manufacturing operations. 

A special spray booth for testing all kinds of insecti- 
cides and plant sprays has been constructed entirely 
of Stainless Steel. Booths made of wood tend to carry 
over traces of one spray test into the next. Ordinary 
metals cause difficulty because of the corrosive natures 
of both the insecticides and the cleaning solvents. But 
Stainless Steel’s gleaming surface can be kept clean 
easily with the use of solvents. 

A 20-gallon Stainless Steel test kettle has been in 
use for about one and one-half years handling all types 
of formulations and organic reactions. Probably its 
most severe test was encountered when ferric chloride 
was employed as an oxidizing agent in converting one 
organic chemical to another at 100°C. The reaction 
was completed satisfactorily and the kettle came 
through unscathed. 

In manufacturing operations, a filter lined with 
Stainless Steel has been in service eight years. It han- 
dles four different soaps manufactured for industrial 
and institutional uses, filters out unsaponifiable mate- 
rials to clear the mixtures. 

You, too, will find, like this satisfied company, that 
Stainless Steel equipment can eliminate many prob- 
lems of corrosion and cleanliness, both in the labora- 
tory and in production operations. And when you order 
Stainless equipment, be sure the fabricator uses per- 
fected, service-tested USS Stainless Steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


+ STRIP + PLATES BARS - BuLZTS) - Pips 
TUBES + WIRE SPECIAL SECTIONS 
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‘Million Dollar Magic" 


.- PROFIT-MAKING EQUIPMENT FOR THE CELLOPHANE INDUSTRY 





Makers of “see-through” materials, like firms in other process industries, 
have found that Swenson equipment helps them meet the most difficult 
production demands, 


They know that every Swenson evaporator, crystallizer or filter in bath 
recovery installation is backed by years of know-how... years of expe- 
rience that can only mean a proven, more efficient way of processing. They 
know too, that when it comes to early product experimentation and research, 
there is no better starting point than with Swenson. Above all, they have 
discovered Swenson’s “Million Dollar Magic” can well bring bright reality 
to new “million dollar markets” for their products... help them achieve a 
better profit through practical, economical, skillfully-engineered equipment. 


Let Swenson use its experience-wise “magic” to open new dollar-wise 
“markets” for your product! 


SWENSON EVAPORATOR COMPANY 


15669 Lathrop Avenue, Harvey, Illinois 
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Evaporators Spray Dryers Crystallizers Filters 


SWENSO. 


Proved, Enqutening. fou the Process Industries 


A Division of 
SINCE 1889 
WHITIMG 


Corporation 





In 1879, it was the new 


“Wing's Dise Fan” 


It was 75 years ago that L. J. 
Wing, an ingenious Yankee who had 
come to New York with some ideas 
about mechanical devices, formed the 
company which later became the 
L. J. Wing Mfg. Co., for the purpose 
of manufacturing and selling ‘“‘Wing’s 
Disc Fan” which, according to his 


catalog, would “move more air than 


ae 


UTIUTY UNIT HEATER 


wim. 


any other Fan made for heating, ven- 
tilation, drying, etc., as competitive 
trials have shown”’. Today, Wing prod- 
ucts for ventilation, heating and com- 
bustion are known for their efficiency 
and dependability in all parts of the 
world. The company Mr. Wing founded 
has kept his ideals of originality and 


excellence constantly before them. 
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foday, Wing Fans, Blowers, 


Unit Heaters, Draft Inducers 


_——and Turbines are serving 


the world over 


FACTORIES: L J. Wing Mfo.Co. 


LINDEN, N.J. 
& 


MONTREAL 
CANADA Linden * New Jersey 





OFFICES IN 
¢ PRINCIPAL CITIES « 


EUROPEAN REPRESENTATIVE 
FOR HEATERS : 


ETABLISSEMENT WANSON 
BRUSSELS + BELGIUM 
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INE, : Bondin 


*Our newly developed “mechanical” process for applying Homogeneous Lead Bond- 
ings affords you a considerable saving in both delivery time and cost over the slower 
“hand-burning” method. 


We suggest that you pay a visit to our plant and view this newly developed ‘‘Mechanical” 
cost-saving lead bonding process. Our Engineers are available for consultation without 
obligation. Your inquiries are solicited. 


Homogeneous Lead Bondings are applied to any thickness 
of shell plates in the flat before shaping to your specifica- 
tions. Plates as large as 10’-0” x 20’-0” are easily handled 
on our new unit, thus eliminating many unnecessary weld 
seams. Outlets and connections are Homogeneously Bonded 
regardless of size. 





Dished Heads of all types and various irregular 
shaped pieces of equipment are Homogene- 
ously Lead Bonded in our Special ‘*MECHANI- 
CAL" Unit. Here again, considerable saving 
in time and cost is effected over the general 
method. 


KELLEY Custom-Built for the Processing Industries TANKS... 540,cous. tao, tean unen yawves 
} STAINLESS sree. | 


= | ©. G. KELLEY & CO. 


_— ENGINEERS DESIGNERS FABRICATORS 


Fabrication 





96 TAYLOR STREET, BOSTON 22, MASS. 
LEVELAND, OHIO NEW YORK, N.Y PITTSBURGH, PA 
JOHNSON CITY, TENN HOUSTON, TEXAS ELIZABETH, N.J. 








Squeeze refrigeration 
costs with closer 
temperature approaches 


Obtain 5°F. or closer with Trane 
Brazed Aluminum Heat Exchangers 


Now, even when /arge heat transfer duties are involved, 
you can obtain temperature approaches of 5 degrees F. 
or closer! That means less refrigeration is required to 
bring a specified liquid or gas to desired temperature. 
Operating costs go down! You squeeze more out of 
every heat exchange dollar. 


What’s more, TRANE Brazed 
Aluminum heat transfer sur- 
face makes it practical! 


TRANE Brazed Aluminum Heat 
Exchangers can pack up to 450 
square feet of heat transfer 
surface into a single cubic foot. 
In fact, TRANE Brazed Alumi- 
num Exchangers can occupy 
as little as one-third the space, 
can weigh as little as one-fourth 
as much as conventional ex- 
changers . . . and can cost less! 


Yet for all their lightness, 
compactness and low cost, 
TRANE Brazed Aluminum units 
withstand test pressures up to 
1,000 psi. Installation costs 
are lower, too . . . maintenance 
greatly simplified. 


Lower costs plus the ability to 
perform efficiently and eco- 
nomically at temperatures as 
low as —350 degrees F.. explain 
why TRANE Brazed Aluminum 
Exchangers of the type shown 
at right are used by so many 
firms for oxygen and ammonia 
processing and similar uses. 


If you have a heat transfer 
problem involving close tem- 
perature approaches, multi- 
stream exchange or low temper- 
atures, it’s time to call TRANE. 


Our 30 years’ experience in 
heat transfer is at your dis- 
posal. Just contact your near- 
est TRANE Sales Office or write 
on company letterhead to 
TTRANE, La Crosse, Wis. 


Specify 





TRANE 


Brazed Aluminum Heat Exchangers 
for close temperature approaches! 











MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING, 
VENTILATING AND HEAT TRANSFER EQUIPMENT 


The Trane Company, La Crosse, Wis. 


Trane Co. of Canada, Ltd., Toronto 


. Eastern Mfg. Div., Scranton, Pa. 


e 90 U.S. and 15 Canadian Offices. 


Bre 





Left: Parenteral Packaging Department. 
One of the areas completely air conditioned. 


SoH AM 








Above: Hospital Gowned and Masked Technicians in 
Bulk Sterile Filling Area. Here the air conditioning is 
treated in such a manner that aseptic operations could be undertaken 
with least possibility of bacterial contamination. 


Below: Low Temperature Human Blood Fractionation Plant — the 
largest in the U.S.A. In this area there are processed 18,000 pints of 
human blood (or the equivalent of human plasma) weekly into Normal 
Serum Albumin and Poliomyelitis Immune Globulin. Processes are con- 
trolled by Powers V-Port FLOWRITE Valves. This entire room is accurately 
held at 23° F. 








Above: View in Parenteral Manufacturing Building — 
‘Ne. 4 where ACTHAR, Insulin, and Intrinsic Factor (BIO- 
PAR) are processed. usiheian: seer ein. eecongvelind 
by Powers V-Port FLOWRITE Valves. 


: 
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Gamma Cabuliie and other pharmaceritioals... 


) [ AIR CONDITIONING CONTROL 
FLOWRITE DIAPHRAGM VALVES 
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Above: View in Solvent Extraction 
Building No. 5 where Insulin, Intrin- 
sic Factor and Injectable Liver are 
produced. Processes are controlled 
by Powers V-Port FLOWRITE Valves. 


New ARMOUR PHARMACEUTICAL CENTER, Near Kankakee, Ill 


Architects & Engineers: HOLABIRD & ROOT & BURGEE 
Piping Contractor: M. J. CORBOY CORP, 


Gamma Globulin for Combating Polio, Serum Albumin used by the Armed 

Forces for transfusion in shock and burn cases, Thyroid powder and tablets, 

Intrinsic Factor (BIOPAR), Insulin and ACTHAR for treatment of arth- 

ritis — production of these and many other Armour products requires 

accurate temperature control. 

To insure the precision control of air conditioned areas in their modern 

$12 million plant Armour installed a Powers pneumatic control systern. 
To accurately control the flow of heating and cooling 
mediums and vacuum used for various processes, they 
installed Powers V-PORT FLOWRITE Valves. 
When you have a control problem requiring the depend- 
able performance assured by Powers products — call 
our nearest office or write us direct. 


THE POWERS REGULATOR CO. 
SKOKIE, ILL. * Offices in Over 50 Cities in U.S.A., Canada and Mexico 


Over 60 Years of Automatic Temperature and Humidity Control 
(b70) 
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Powers FLOWRITE Valve fg! 
Characterized V-PORT Type toh | ‘ 
“a 


Gives BETTER Control with ? 4 4.4; 5 

Less Maintenance f oa fr ie Fe " x 

Over 100 are Used in . sit ay & a 
Armour Laboratories. 
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ba WATER, VACUUM AND PROPYLENE GLYCOL AT ARMOUR LABORATORIES 


\a 








Only Brown flow meters 
offer you these 
profitable ‘plus’ 


77 


values 


@ 16 different types of basic instrument @ 27 years of experience in flow metering 


systems ...a flow meter for every fluid, 
every pressure, every operating require- 
ment. You’re sure to find the most profitable 
meter for your specific application. 


@ Nearby service facilities. There’s a 
Honeywell service center as near to you 
as your phone. Service by factory-trained 
specialists is prompt, competent and eco- 
nomical. You’re sure to get mairtenance 
and start-up service without delay. 


development and application work. You’re 
sure to get specialized engineering on your 
flow metering problem. 


@ Nationwide field organization. Brown 


flow metering consultation is available 
from experts in more than 90 field offices, 
located near every major production 
center. You’re sure to have application 
engineering on hand where and when you 
need it. 
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Linear scale meters—me- Square root scale meters— Poriable meters—versatility, Low pressure meters—either 
chanical or electrical types, mechanical, or electrical or for spot checks of flow values electrical or mechanical type, 
all control forms. pneumatic transmission . . . not continuously recorded. for air or gas flow. 

all control forms. 


NOTE: 

Tel-O-Set minia- 
ture instruments 
and ElectroniK in- 
dicators, recorders 
and controllers are 
available for use 
with all flow trans- 


Differential Converter—mer- Area Type Meters for meas- Interchangeable range tubes mitters. 
cury-less pneumatic flow uring flow of viscous fluids typify rangeability of all 
transmitter with infinitely . . . electrical transmission. rown flow meters. 
adjustable range. 





a flow meter for every fluid... 
every application (all available with electronic integration) 


i PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you’ll find it pays to select your flow meters from 
the one line that offers the most value. 


Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. . 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, ‘Flow Meters, indicating, Recording, integrating, Controliing.”’ 


’ 


Hl Honeywell 


RQOWN ItNSTRUMENTS 


Fats wn Couttols 
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dirty wiper 


...Another good reason 
for switching to 


Scott Wipers! 


Because a fresh one is always __two-ply and tough—yet soft and 
available—Scott Wipers provide absorbent. And they stay tough 
a constant source of clean wiping even when soaked in solvents. 
material. Compare them with whatever 
Scott Wipers are sanitary and _— wiping material you’re using now 


disposable. They end the launder- §—for cost, convenience and per- 

ing problem... simplify distribu- formance. 

tion and control. The Scott representative or dis- 
In oil refineries, chemical and __ tributor in your area will be glad 

paint plants Scott Wipers are pro- to help youset upa production line 

viding ready answerstohighlyspe- demonstration in your plant. Call 

cialized wiping problems. They’re _ him or mail this coupon today. 


a 





Scott Paper Company, Dept. CE-2, Chester, Pa. 
Please send me full information on Scott 
Industrial Wipers. 





Name 





Position 





Company 








Address. 





City 
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YOU GET 


MORE MILS 











PER GALLON WITH AMERCOAT 33 


Amercoat’s higher solids content gives you a thicker, heavier coating—more mils for every gallon applied. 


THIS MEANS YOU SAVE MONEY TWO 
WAYS ON MAINTENANCE PAINTING 


Lower Material Cost. You save on material because it 
takes fewer coats of AMERCOAT 33 to build the re- 
quired film thickness. 

Lower Labor Cost. You save on labor because fewer 
coats mean fewer man hours for application—less down 


time, too. 


Amercoat pioneered the development of 
protective coatings especially designed 
for severe corrosion problems. Today it 
is the only organization that offers you... 
a complete line of corrosion resistant 
coatings...nationwide distribution... 
trained technical men to give you 
on-the-job assistance throughout the 
United States and Canada. 


CHICAGO. ILL. © KENILWORTH, N. J, © JACKSONVILLE, FLA. © HOUSTON, TEX. 


In addition to more mil thickness per gallon, you get 
more protection per gallon. AMERCOAT 33 is formu- 
lated specifically for maximum chemical resistance and 
for severe weathering conditions. In major industries 
from coast to coast — chemical, petroleum, pulp and 
paper, food, and many others — maintenance engineers 
look to AMERCOAT 33 for low cost, long lasting protec- 
tion for all types of steel or concrete structures, 





Write today for 

the AMERCOAT 33 
Technical Bulletin 
which gives 

a complete 
description of 

the coating’s 
chemical and 
physical properties. 


Dept. A, 
4809 Firestone Bivd., 
South Gate, California 
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Is your electrical 
system as good 
as your process? 


Mr. J. Z. Linsenmeyer, Engineering Manager, 
Chemical and Petroleum Industries, 
Westinghouse Electric Corporation. 


THESE ARE IMPORTANT TO YOUR PROCESS 


Page in this 
Insert 


Examples of successful systems... ...... =. 2,3 
What it means to planasystem .. . a eee ae 
How you can meet the needs of constant seni 
Transformers . 
Switchgear 
How to get process flexibility: 


Power Centers 
Bus Duct 
Capacitors . 


Westinghouse can help you line up 
primary and secondary power 


you can 6 SURE... iF irs 


Westinghouse & 








This plant, producing chlorine, caustic soda and other chem- 
icals, is served from front to back door with a complete 
Westinghouse power generation, distribution and utiliza- 
tion system. A secondary distribution system of the selective 
radial type protects this operation against thousand-dollar- 
a-minute down time. 


American Cyanamid engineers and Westinghouse worked out 
a system that will pay dividends for a long time to come. The 
answer was in providing a group of power centers that can be 
quickly and easily expanded into a secondary network system 
as new buildings planned are put in place. Here’s Westing- 
house equipment matched with a plan for expansion. 


Westinghouse, in cooperation with Intermountain Chemical Co., Westvaco Division, 
Food Machinery Corp., developed here a complete power distribution system, providing 
benefits not only of an integrated arrangement, but of one company responsibility for 


design, manufacture and application of equipment. 
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Westinghouse can help you 
match planning with equipment. . . 


to bring your distribution system up to par 


Early and thorough planning of your power distribution system is the only 
effective answer to these three basic questions: 

1. Will my electrical system be adaptable to changing load condi- 

tions with minimum service interruptions? 

2. Since down time is very costly, will | get maximum reliability? 

3. Can I get good voltage regulation in spite of load fluctuations? 
There are many fine electrical systems that can be adapted to fit your process 
requirements. One modern way to support heavy production schedules is with 
the network system. This system provides alternate power routes when trouble 
occurs, so that faults on the line can be shared throughout the system, without 
down time—a kind of electrical insurance. 

But, regardless of the system selected, plan it early, and well, along with 
process-line planning. Your Westinghouse Representative is ready to assist 
you. He’ll make available to you not only the right equipment, but also the 
engineering services you need to get started on the right foot. 


These chemical plants integrated secondary power 
for more efficient, dependable production 
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Westinghouse coordinated 
distribution equipment 
maintains constant throughput 


It's not good business to gamble against power 
failure when the penalties run high on con- 
tinuous process lines. And there are ways of 
providing maximum reliability, without stand- 
by diesel-generator sets or other expensive 
makeshift arrangements. 

This choice of types of equipment and the 
kind of power distribution layout will depend 
on the problems in your plant—change-over, 
expansions, modernization, new processes or 
products, and so on. Westinghouse can help 
you select the right equipment and coordinate 
it to bring out the specific advantages that best 
suit your requirements. 

On these pages are shown several of the 
major product elements of a typical process 
power distribution system, and what each can 
contribute to its over-all effectiveness. 
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Metal-clad Switchgear 

To protect heavy capital investment and prevent costly interruption 
of chemicai processes, switchgear must be exceptionally. reliable. 
Westinghouse Metal-Clad Switchgear more than meets this basic 
requirement — offers outstanding advantages for chemical service. 
DH Air Circuit Breakers provide positive protection — employ 
De-ion® arc extinction, the most effective method known. There's 
less contact burning— less mai more reliability, Breakers 
draw out horizontally — can be changed in three minutes flat, vital 
for service continuity, 

Corrosion is licked by Bonderizing enclosures after assembly — 
prime and finish painting. For outdoor service, undersurfaces are 
protected by an all-weather coating. 

Standardization in manufacturing keeps your costs down, Special 
engineering is eliminated. Switchgear can be expanded, re-arranged 
or relocated with only minor wiring changes and no loss in value. 





Dry-type Power Centers 

Westinghouse Dry-Type Power Centers include in one line-up 
an air-cooled power transformer, high and low voltage switch- 
_ gear equipment—all coordinated and tested at the factory for 
highest operating efficiency. Since all parts are of W 
meats, 10s mei Oe a REY Oe 
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‘Bus Duet 
‘Bus duct is the modern, convenient way of carrying 


power in both distribution and utilization loads over 
_ long or short runs, Four-types provide for economical 
ache a, aaa gaan 
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Westinghouse equipment flexibility 
meets problems of 


... special servicing, 
with Westinghouse Low-Voltage 
Switchgear 


One basic problem is obsolescence, not only of pro- 
duction equipment, but of the arrangement of 
power serving that equipment. Here are three out- 
ae : standing advantages of Westinghouse Low-Voltage, 
(nia, Lal Metal-Enclosed Switchgear to help you in this serv- 
A ‘SAE ad 2 icing problem. 
ee od Sn 1. Unitized design eliminates special design 
; and engineering expense for the original 
installation and, at the same time, pro- 
vides custom-built preciseness in meeting 
application requirements — number and 
rating of breakers; selection of attach- 
ments, instruments and relays. 
With 10 basic units and a selection of 
standard instrument panels, future addi- 
tions or replacements can be easily and 
quickly made any time. 
All breakers are of drawout type and can 
be moved from “connected” to “‘test’’ or 
“disconnected” positions, or removed 
completely. 











..- special safety requirements, 
with Westinghouse High-Voltage 
Switchgear 


Westinghouse High-Voltage Switchgear is com- 
pletely dead-front. All breakers may be closed or 
tripped without opening doors or otherwise expos- 
ing live parts. Each breaker is enclosed in an indi- 
vidual metal compartment. Interlocks are provided 
so that the compartment door cannot be opened 
while the circuit breaker is closed. Bare buses, cable 
connections and instrument transformers are placed 
in full-height rear compartments and separated from 
breaker compartments. Interlock and positioning de- 
vices assure safe removal or replacement of breakers. 

As added protection, Westinghouse Switchgear 
structures are completely Bonderized after fabrica- 
tion, inhibiting corrosion and assuring a long-lived 
finish. 
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... especially designed capacity, 
with Westinghouse Power Centers 


Dry-type power centers, capable of being installed 
in the center of your load area, give you all the ad- 
vantages of high voltage close to the load. For in- 
stance you will gain: 


Greater Safety—Because of their inherent design 
which eliminates the need for oil, Westinghouse 
Dry-Type Power Centers are safe from explosion. 
No vaults or safety barriers are necessary. 


Lower Line Loss—By installing a Westinghouse 
Power Center in the center of your load area, you 
eliminate the need for long secondary lines and their 
resulting power losses. A loss of only 10% of rated 
voltage can cut furnace heat generation, for instance, 
to 81% of normal. 


Improved Regulation—Voltage drop on power 
lines to motors causes low starting torque and in- 
creased heating, lessening their efficiency and short- 
ening service life. Westinghouse Dry-Type Power 
Centers help minimize operating voltage drop and 
assure good regulation. 


Lower Secondary Cable Costs—Shorter secondary 
lines mean substantial savings in copper. Realizing 
these savings throughout an entire plant distribu- 
tion system can reduce over-all investment consider- 
ably. 

Power centers include transformer and switchgear 
in One Compact structure. 


... especially designed spaces, 
with Westinghouse Bus Duct 
and Dry-Type Transformers 


Westinghouse Bus Duct is an ideal power distribu- 
tion medium, because of its universal flexibility. It 
can be installed quickly and easily to suit physical 
space needs of your plant. Duct is available in 10- 
foot prefabricated sections with eibows, tees and 
crossovers, so that the line can be run in any direc- 
tion, around obstructions and corners. It can be 
placed flat or endwise, in batteries or singly, against 
ceilings or walls, parallel with air-conditioning duct 
or other lines—and with complete safety. Tight lay- 
outs and obstacles are no problem. 

In modernization or conversion work, duct is 
fully salvageable. It can be dismantled, reassembled, 
expanded—no expensive altering or moving of 
structures and equipment often necessary with con- 

















































duit-cable systems. Specify flexible Westinghouse 
Bus Duct. 

In the picture above, underneath the bus duct, is 
a Westinghouse AVRB Dry- Type Transformer. 
Placed strategically throughout a plant, these trans- 
formers bring power conveniently, economically 
close to the load. Basically simple, dry types contain 
no liquids to change and are therefore easy to main- 
tain, safe from explosion. 





Large metal-enclosed capacitor 
equipments control voltage levels 


Aenea tome gong. 


Today, in many chemical plants, large amounts of 
kilovars are needed to provide voltages at levels re- 
quired for efficient operation of process equipment 
and maintenance of product quality. 

Westinghouse Inerteen® Capacitors are the ideal 
source of these kilovars. Capacitors are low in in- 
itial cost, require less maintenance than other meth- 
ods and save additional investment in transformer 
capacity. 

For these applications, Westinghouse offers metal- 
enclosed capacitor equipments—capacitors, fuses, 
busbars, connections, switches and accessories en- 
closed in safe, weatherproof, metal housings. Aver- 
aging less than $8.00 per kvar, these units are stand- 
ardized in design and factory assembled—save engi- 
neering and installation expenses. 
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P Westinghouse can help you match up 
= , Primary and secondary power 


Distribution of power includes carrying, controlling, regulating, measuring, pro- 
tecting and transforming electrical energy. Many pieces of equipment, other than 
those shown on these pages, must be considered in planning a flexible, reliable, 
controllable system. Your Westinghouse Representative can help you select them, 
coordinate them and tie them in with your primary power. 

When you are planning on building, expanding or mod- 

ernizing, call your local Westinghouse Office. We can offer 

you a complete line of electrical equipment, specifically de- 

signed for processing plants. MP-3009 


Mr. Perry Croco, Consulting & Application Manager, 
Central Region, Westinghouse Electric Corporation. 





Westinghouse maintenance service is nationwide 


When repairs are needed, they can be made quickly and properly in any of 38 well-equipped apparatus 
Repair Shops spotted across the nation. Engineers, operating out of 56 Field Offices, are always ready to 
provide periodic inspections. 

Fast delivery of genuine Westinghouse Renewal Parts from stock in 31 locations enables you to keep 
low parts inventories at your plant. 











Check literature desired and send to Westinghouse Electric (G Network. Selector Card (] Heavy-Duty, Metal-Clad 


Corporation, 3 Gateway Center, P.O. Box 868, Pittsburgh Switchgear 8-5306A 
30. Pa () Power Centers B-4162 (0 Capacitors B-3966A 


[] Transformers That Cut [j BusDuct Manual B-4272B 
Distribution Cost 
B-4249A 


you can 6 SURE...1¢ iS 


Westinghouse 


Name 


Firm 


Address 
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“ truthers 


a 


EQUIPMENT 


A complete line of Mixers designed for 
handling everything from the 


THINNEST LIQUIDS to the THICKEST DOUGHS 


Struthers Wells builds a complete line of Mixing Equip- 
ment for every purpose, including liquid agitators, hydro- 
genators, kneading machines and intensive mixers. Our 
extensive machine shops, plate fabricating facilities, forg- 
ing equipment—combined with years of experience in the 
design of Mixing Equipment make Struthers Wells one 
of the foremost suppliers of this type of equipment. 


LIQUID AGITATOR 

Equipped with patented Radial Propellers is suitable for 
hydrogenation and mixing a wide range of liquids. Any 
materials that will flow while being mixed can be handled 
under vacuum, low or high pressure with heating and 
cooling when required. 

KNEADING MACHINE 


Made in several types, Struthers Wells Kneading Ma- 
chines are used for mixing stiff pastes. Some models may 
be rotated to a full inverted position for discharging. 


INTENSIVE MIXER 
Extremely powerful, Struthers Wells Intensive Mixers are 


Write for literature on equipment 
for your mixing requirements 
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1 Fan — efficient, non-spark- 
ing fan. New aerodynamic 


Here “6 the AY a STOVY of design for more effective cooling. 


inner bearing cartridges 
—lock bearings to end 


ANA Aa 2 == = 


ly balanced with fan for smooth, 
quiet operation. 


... your BEST enclosed ae 
ene brea 


Ld LA Le 1 oe .  aiinceinniei 


—heavy cast iron for great- 
er rigidity and resistance fo cor- 
® ; rosion, 


Locked bearing — an 
extra-quality feature. Inner 
race locked to shaft — outer race 
to end bracket. Limits end play 


‘> — Positions rotor. 
| 





Modern styling 

— a motor with 
pleasing, modern lines 
that add to the ap- 
pearance of your 
product or plant. 


Large grease chamber 
, - = — factory lubricated for 
: & years of attention-free service. 


8 Rotating labyrinth seals 
— keep dirt and moisture 
out of bearings — grease in. 





9 Knock-off lugs — permit 
easy disassembly of motor. 


10 Lead identification —per- 
manent, positive lead iden- 
tification spacer in conduit box. 


This is the completely new L.A. totally enclosed fan-cooled and . 11 New split conduit box 
explosion-proof motor. Every feature in this new line is designed - — rugged cast-iron condvit 
for easier installation, longer service life, less maintenance and sega split for easy con- 
attention. You get the full benefit of the new NEMA standards in ; 

a smaller, more functional, completely modern design, 


Your nearby Louis Allis Sales Engineer can show you all the 
reasons why these motors perform better and longer on your tough 
jobs — why they give you maximum resistance to corrosion wher- 
ever you need this extra protection. Call him today. 


THE LOUIS ALLIS CO. 


MILWAMKEE 7, WISCONSIN 





Vertical NEMA ¥ ‘ ® \ 


D-flange motor 


We spectalixe in SPECIAL MOTORS — AL 
and PROMPT DELIVERY, -TOO 





NEMA 0-flange motor 


How a Bulk-Handling Tractor Pays Its Way 
Even in a Liquid-Producing Plant 


The Allis-Chalmers HD-5G Tractor Shovel is well 
known to industry for its efficiency on such jobs 
as loading, stockpiling, feeding hoppers and con- 
veyers. But its usefulness is not confined to bulk- 
handling plants. For example, one large producer 
of flammable liquids finds that the HD-5G has 
more than paid its way for the past five years 
handling a wide variety of jobs. 


DIGS TANK FOUNDATIONS 


One of its duties is to help install new tanks. On this 
operation, the HD-5G does much of the excavating for 
foundations. Sometimes the size of the excavation or 
the presence of obstructions makes it necessary to dig 
by hand. In this case, the Tractor Shovel loads the 
excavated material into trucks. 


BUILDS FIRE WALL’ 


Another important job assigned to the HD-5G is 
building fire walls around storage tanks. Earth for 
fire walls is obtained from nearby fields. Here the 
Allis-Chalmers Tractor Shovel strips and loads the 
earth into trucks. After trucks have delivered earth 
to the site, the HD-5G shapes and compacts the wall 
with its bucket and crawler tracks. From time to time 
it is necessary to remove fire walls for installation of 
new tanks. This, too, is handled by the HD-5G. 


TEARS UP OLD ASPHALT 
General plant maintenance also gets a hand from the 


Allis-Chalmers Tractor Shovel. When it became neces- 
sary to rebuild plant roads, the HD-5G quickly ripped 
up the old asphalt and loaded it into trucks. 


WORKS WITH INTERCHANGEABLE 
ATTACHMENTS 


Because of its power, traction and versatility, the 
HD.-5G is constantly called upon to handle non-routine 
jobs. The standard one-cubic-yard bucket is quickly 
interchanged with an eight-foot bulldozer blade. With 
this attachment, the HD-5G clears and levels land 
for new construction, builds or removes dikes around 
earthen settlement tanks and maintains unpaved yard 
roads. 


Other interchangeable attachments for the HD-5G 
include an Angledozer Blade, Lift Fork for pipe, 
lumber or packaged loads, Trench Hoe for pipe lay- 
ing and digging foundation footings, Crane Hook for 
moving heavy machinery and various buckets for 
rock, light materials and other specialized applications. 

Ask your Allis-Chalmers dealer to show you how 
the versatile HD-5G can increase efficiency in and 
around your plant. 


ALLIS:CHALMERS 


RACTOR DIVISION , MILWAUKEE 1, U. S.A. 





Harshaw Fluorides 
The Mighty Servant of Industry 


BORON HYDROFLUORIC ACID 
TRIFLUORIDE ANHYDROUS - - » AQUEOUS 


Here is an additional group of production-controlled, high-quality fluorides: 


Ammonium Bifluoride Fluorinating Agents Potassium Fluoride 
Ammonium Fluoborate Frosting Mixtures Potassium Titanium 
Antimony Trifluoride Hydrofluoric Acid Fluoride 
Sublimed Anhydrous Silico Fluorides 
Barium Fivoride Hydrofluoric Sodium Filuoborate 
Bismuth Fluoride Acid Aqueous Tin Fluoborate 
Boron Trifluoride Hydrofluosilicic Acid Zinc Fluoborate 
Boron Trifluoride Lead Fluoborate Zinc Fluoride 
Complexes Metallic Fluoborates ; 
Chromium Fluoride Potassium Bifluoride WRITE for Harshaw’s 40- 
Copper Fluoborate RO IR page Book on Hydrofivoric Acid 
é-tabianer ana Anhydrous. It provides helpful 
Fiuoboric Acid Fluoride data for you if you now use 
Fluorine Cells Potassium Fluoborate HF or are considering its use. 


6 
> THE HARSHAW CHEMICAL CO. 
Tun 1945 East 97th Street , Cleveland 6, Ohio 
- BRANCHES IN PRINCIPAL CITIES 
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get your copy 






of this new folder 
on Stainless Steel Heads 












Purchasing men, engineers, 
designers, estimators—anyone 
buying or specifying stainless 
steel heads will want this new 
file folder. In its four pages and 
pocket there’s useful information 
on Carlson-produced stainless 
steel heads, either press formed 
or spun. And the handy pocket 
will hold the latest price lists for 
heads carried in stock by G. O. 
Carlson, Inc., plus a list of dies 
available for forming and data 
on various head styles. This up- 
to-the-minute information will 
make it easier to specify and 
easier to buy the finest stainless 
steel heads from a producer, 
specializing in Stainless Steels 
Exclusively. 

























To get your copy of this 
new folder on stainless steel 
heads just fill in the coupon 
below and send it along. 












Stainless Steels Exclusively 


4 


/ ARLSON, we. 


Plates + Plate Products « Forgings « Bars « Sheets (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 
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STANODRIP 
Dripless Oils. 


f f 


STANODRIP Dripiess Oils are particularly suited for 
use in processing industries (food, rubber, etc.) where 
possible contamination from oil poses a lubricating 
problem. If your plont is in the Midwest, there's a 
trained Standard Oil lubrication specialist nearby who 
can be of service to you. 


STANDARD OIL 




















@ This story about a sawmill describes a problem that is common to many 
industrial plants. And it tells about a service that solves a thousand and one 
different problems in the operation of industrial machines. 


The sawmill pictured above was having trouble with overheated bearings, as 
well as with high consumption of oil on these particular bearings. In addition, 
there was excessive dripping of the oil on the floor, creating a safety hazard. 


The mill operators asked for the services of the near-at-hand Standard Oil 
lubrication specialist, C. F. Klenner. He recommended a trial of STANOopRIP 
Oil No. 99, an oil having remarkable dripless qualities and at 

the same time capable of withstanding high heat. 
After a reasonable trial period, inspection revealed that con- 
} sumption was greatly reduced, bearing temperatures were 
considerably lower and there were no more oil puddles on the 
floor. Sranoprir Oil No. 99 was then placed in all line shaft 

bearings and since then, there have been no bearing failures. 

Sranoprip Dripless Oils are part of a complete line of Standard lubricants 
developed to serve the-many machinery lubricating problems of industry. If 
you want help or information, phone your nearest Standard Oil office or 
write: Standard Oil (Indiana), 910 S. Michigan Avenue, Chicago 80, III. 


COMPANY (STANDARD ) (indiana) 
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NOTES ON 


PHENOL-FROM- 
CUMENE 


Cumene, a war-time antiknock 
component for aviation gasoline 
for which Kellogg originated a 
manufacturing process and built 
a number of plants, is again in 
the news. Currently the com- 
pany is building a plant, after 
having developed the mechani- 
cal design, in which cumene will 
be produced and then used as an 
intermediate for manufacturing 
phenol in the Hercules-Distillers 
phenol-from-cumene process. 

s+ 4:8 
In this process, cumene is first 
oxidized to form cumene hydro- 
peroxide. The latter is then split 
in a cleavage reaction into phenol 
and acetone, the two major prod- 
ucts. The reaction also produces 
a small amount of methyl styrene. 

* * * 
The over-all process is an excel- 
lent example of how certain 
refinery products can be up- 
graded to industrial chemicals 
with a concomitant radical in- 
crease in value. 

” ” * 
For example, propylene—a re- 
finery by-product available at rela- 
tively low cost—makes up a third 
of the original feedstock volume 
when it is combined with benzene 
by alkylation to form cumene. 
After oxidation and cleavage, 
phenol is obtained from the ben- 
zene part of the initial input, and 
the low-cost propylene third of the 
input yields a substantial amount 
of acetone. 

. + ” 
Thus, at present prices, acetone 
can be regarded as an attractive 
bonus for the producer—over 
and above the phenol produced 
as the major product. More- 
over, the small quantity of 
methyl styrene made in the 
process can either be reconverted 
to cumene and used again or it 
can be sold to consumers in the 
plastics industry. 

7. ” + 
In addition to these favorable eco- 
nomic aspects, the process features 
low initial investment and operat- 
ing expense. High pressures and 
temperatures are not used, and the 
consumption of chemicals such as 
alkalis and acids is comparatively 
low. 
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PROPYLENE 
BUTYLENE 
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Unusually Low Investment Cost for 
Large, New Plant to Produce Ammonia 


Kellogg has just been awarded the 
contract for a large ammonia plant 
which will make this basic fertilizer 
ingredient at the unusually low invest- 
ment cost of approximately $50 per 
ton of annual capacity. 

The plant, scheduled for completion 
in mid-1955, will be erected near Lima, 
Ohio, for The Standard Oil Company 





For further information, technical data, 
etc. relating to chemical or petro- 
chemical processing, write 


CHEMICAL 
PROCESS 
DIVISION 


, 


M. W. KELLOGG 


PULLMAN 





(Ohio). It will produce 300 tons of 
ammonia daily. 

The major reason for the reduction 
in investment lies in the fact that the 
process employs only one ammonia 
synthesis section. Furthermore, operat- 
ing experience with Kellogg ammonia 
converters has shown that they can be 
substantially reduced in size as can 
the heat exchangers without lowering 
capacity. 

From the standpoint of operating 
costs, the new plant will have elec- 
trically-driven centrifugal compressors 
with concomitant savings in cooling 
water per-ton-of-ammonia produced, 

As may be seen from the flow sheet, 
the plant will charge natural gas to a 
reformer where about 70% of the feed 
is converted into raw synthesis gas. 
This mixture is then fed to a secondary 
reformer where nitrogen in the form of 
air is introduced into the stream. Heat 
of combustion supplies the energy 
necessary to reform the remainder of 
the natural gas. 

After a quench step the mixture is fed 
to a gas purification section, the first 
process in which is a shift reaction. This 
converts the CO in the stream to COg, 
simultaneously producing He as a re- 
sult of the reaction with water in the 
form of steam. Carbon dioxide removal 
follows. 

A final clean-up eliminates traces of 
carbon monoxide and the synthesis gas 
is then passed through exchange and 
charged to the catalytic converters. 















































Years ago, we found that many firms pre- 
ferred to buy all their Speed Reducers from 
‘fone manufacturer,"’ because they could 
then make that ‘‘one source’’ of supply 
entirely responsible for performance and 
service. We also soon realized that no one 
or two types of Reducers were a ‘‘panacea”’ 
for all requirements,—so that is why we 
designed and manufacture every type of 
Reducer: Worm, Herringbone, Spiral-Bevel, 
Helical, Planetary, MotoReducers, and 
GearMotors .... all for a wide range of 
Horsepowers and Reduction Ratios. 

The illustrations herewith show the wide 
variety of Speed Reducers available from 
Phillie Gear"... . Catalogs are available 


os 9 Spiral Bevel Helical 
describing each type. el Hiaione 


MotoReducer with 


Planetorque'’’ attachment Change Speed Unit Vertical Worm High Speed Reducer or Increaser 


hi 





f 





ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK «+ PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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HOW HERCULES HELPS... 


... BUILD “UNDERGROUND” PENTAGON 


as 


CHEMICAL ENGINEERING- 


“- 


1 


Most businesses are helped today 
the 


production of synthetic resins, 


by Hercules’ business . 


cellulose products, chemical cot- 
ton, terpene chemicals, rosin and 
rosin derivatives, chlorinated 
products, and many other chemi- 
cal processing materials—as well 
as explosives. Through close 
cooperative research with its 
customers, Hercules has helped 
improve the processing or per- 
formance of many industrial and 
consumer products. We welcome 
the opportunity fo work with you, 


on as ey 
ee 


an 


.. STYLIZE KITCHEN CUTLERY 


HERCULES POWDER COMPANY 952 Market Street, Wilmington 99, Del. 


November 1954 


Sales Offices in Principal Cities 


_ 


MUSCLE FOR 
MOUNTAIN MOVERS — 


More than 1,000,000 Ibs. of 
Hercules® dynamite were 
used by S. A. Healy Co., 
Chicago, to hollow out a 
mountain near Washing- 
ton, D. C., in the construe- 
tion of an alternate global 
communications center for 
use in case present Army, 
Navy, and Air Force facili- 
ties are knocked out by 
enemy attack. The task of 
carving this top-secret head- 
quarters out of solid rock 
would have been impossible 
without. industrial explosives 
and excavating know-how, 


SHORT CIRCUITS 
STYMIED — 


Complicated electrical in- 
stallations give longer, more 
dependable service when 
vinyl wire insulation is made 
with Hercules Hercoflex® 
150. Hercoflex 150 is one 
of the Hercules family of 
vinyl plasticizers that are 
used in products ranging 
from toys to garden hose, 


EASY TO HANDLE — 


These kitchen utensils not 
only make a woman’s job 
easier, but their brightly 
colored handles add a dec- 
orative touch as well, The 
handles are molded with 
Hercules Hercocel™ cellu- 
lose acetate. In sales, de- 
sign, and production, 
Hercules’ services to the 
plastics industry keep prod- 
ucts on the move. 


AERC ULES 





Syloid 244 is a highly porous pure silica gel of extremely low 
density. A free-flowing white powder, it appeors as a fluffy 
snow weighing 4-4.5 pounds per cubic foot os shipped. 
Syloid 244 has on apparent particle size of 2-3 microns, 
yet individual particles ore predominantly below one micron. 

The chemical and physical characteristics of Syloid 244 
makes it adaptable for mony uses including the following: 


@ anti-blocking of clear plastic film 

@ an odditive fo inks for quick-drying 

@ a vinyl fiatting agent 

® anti-caking for powdered products 

@ thickening agent for salves, lubricants and plastigels 


Progress Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. 8. Grace & Co. 
Baltimore 3, Maryland 
Producers of: Catalysts, Inorganic Acids, Superphosphates, 


Triple Superphosphates, Phosphate Rock, Silica Gels and Silico- 
fluorides. Sole Producers of DAVCO® Granulated Fertilizers. 





TYPICAL CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF SYLOID 244 


white, 94 Hunter reflectometer 
transparent in vehicles 


uniform, free-flowing powder 


+ 44.5 tbs.feu. tt. 
centrifuged in tolvol 7.5 ths./eu. ft. 
true (specific gravity) .. . 2.122 
OR ii dee ctea se eee 
Silica as SiO, (dry basis)... 99.8% 
Oil adsorption + 240 Ibs. off/100 Ibs. SiOz 


Surface area (nitrogen) . . . 292 M2/gram 
PARTICLE SIZE DISTRIBUTION BY WEIGHT 


(water sedimentation) 
5% less than 1.1 microns 
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WIDELY USED in processing of food and chemi- 
cals, American Flexible Stainless Steel Tubing 
is engineered to design requirements. 

OPEN PITCH tubing for conveying corrosive 


a and gases, exhaust, hot air, etc. under 
in requent movement conditions. 


STAINLESS STEEL BRAID gives extra strength to 
tubing for high pressure service, 


CLOSE PITCH tubing for extra flexibility, fre- 
quent movement, vibration, compressions, 
extension, etc, 


ASSEMBLIES, complete with fittings attached, 
manufactured to your specifications. 









American Flexible Stainless Steel Tubing 
meets tough design “specs” 


® Conveys corrosive gases and 
liquids at high temperatures—high 
pressures 

® Stands up under continuous 
flexing 

© Absorbs severe vibration 

© Compensates for misalignment 


® Takes movement and offset 
motion 


Today industry looks to “American” —a 
leader for over forty years in the manu- 
facture of flexible metal hose and tubing 
— as a dependable source for flexible 
stainless steel tubing. This tubing is spe- 
cially engineered and manufactured to 
give desired flexibility with greatest dur- 
ability. 

American Flexible Stainless Steel 
Tubing is annularly corrugated, and is 


\ 


(( 


BOOKLET! 


Gives engineering data 
on construction and 
types of American 
Flexible Stainless Steel 
Tubing. Includes in- 
formation on fittings. 
Write today for your 
free copy. 


Please send me 
Stainless Steel Tubing 


made in both open and close-pitch con- 
struction. It is available in Types 316 
and 321, ranging in size from %4” I.D. 
through 4” 
with or without wire braid covering to 


I.D. Assemblies are made up 


meet most industrial working pressures. 
American stocks a line of standard fit- 
tings. These are attached to the tubing 
in our own plant by Heliare welding or 
silver brazing. 

Send us details of your connector 
problem. “American” 
help you solve it. 


engineers can 


ggneneven CONNECTORS Must MONE 


flexible metal hose and tubing 
an ANACONDA” product 


FREE The American Brass Company, American Metal Hose Branch, 
Waterbury 20, Conn. 


Bulletin STC-1 on American Flexible 





horizontal filters built with 


CRUCIBLE STAINLESS STEEL 


are EASY to clean... 
fabrieation of Niagara Horizontal” HARD to wear out 


pressure leaf Filters, assures ease of 
cleaning, long service life. 


Crucible stainless steel, used by Amer- 


When solids have to be separated from liquids . . . when semidry cakes must be 
dislodged quickly and easily . . . and where minimum down time is vital—there’s 
no unit like a horizontal pressure leaf filter. And when its materials must be strong 
enough to take rugged, continuous use without undue wear—there’s no material 


Set Sate sow 65-9080 =~ like Crucible Rezistal® stainless steel. 
Crucible book, Making . 


sy ne hath an ff In operation, horizontal filters like the one shown here, are cleaned by rolling 

dustries.” It’s full of in- out the leaves, and tapping with a rubber hammer. Crucible stainless leaves require 

formation you'll be able to — no cloths—and seldom or never need to be replaced. 

use in your daily work ’ oe 2 a . s * 

Write today for your copy. s he story’s the same with any process equipment. When you're choosing equip- 
ment that must stand up under heavy production schedules—take advantage of the 
proved reliability of Crucible stainless steel. Remember, too—Crucible . . . the 
world’s leading producer of special purpose steels . . . is always ready to help you 
plan for new and different applications of stainless. So, for help of any kind—call 


Crucible. 


(| t B U CIB LE frst name in special purpose steels 
5A. years of | Fne| stelmeding — STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
REX HIGH SPEED * TOOL * REZISTAL STAINLESS * MAX-EL * ALLOY * SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 














46 4 November 1954—-CuHemicaL ENGINEERING 





Ln EE OR OTR aI 


























New, compact 


Speedomax Instruments can modernize 





companions to” 


These new instruments can help the operation of a 
tremendous variety of industrial processes— including 
many which are perhaps now under-instrumented. And 
L&N’s new production techniques bring Speedomax H 
equipments within reach of processes which couldn’t 
formerly justify high-quality electronic potentiometers. 

Especially significant to operators who now employ 
filled-system and deflection instruments are the benefits 
of electronic potentiometer performance. For instance, 
you can install Speedomax wherever you wish, without 
a thought for the distance to its sensing element. And 
Speedomax won’t ‘“‘drift’”’ in accuracy as it ages— it 
stays on the job and holds the process on spec. If you 
damage either the sensing element or lead, you simply 
repair or replace on the job. Speedomax never goes 
back to the factory for re-calibration, so you do not 
need spares——thus you save both inventory and storage 
space. 

Anyone familiar with L&N construction will see it 
again in Type H. The same husky components, anti- 
friction bearings, rigid assembly and ultra-accessability. 
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CHEMICAL 


process control in hundreds of plants! 


Speedomax Type G. tiene are 2 called Type H. 









New features include a ‘‘fill-in-place’’ pen; a new, 
ingenious on-off control switch; more plug-in compo- 
nents. External leads go to a terminal board on outside 
back of case, for easy installation and maintenance. 


One of the round-chart instrument’s special features 
is its long scale; this is used both in setting the control 
point and for reading temperature. All instruments 
have especially easy, accurate means for moving the 
control point setter. 


You can choose any type of control action —On-off; 
Proportional Action; Proportional with rate and reset 
actions. Any L&N office can supply details and applica- 
tion engineering assistance; or write us at 4916 Stenton 
Ave., Philadelphia 44, Pa. 


LEEDS LL NORTHRUP 


instruments automatic controls ¢ furnaces 
















Fclub, or an afternoon at the ball 
ie =can all be yours if you learn to 
fave 4 plant problems where they be- 
meyou re on the right road to peace 
"OF mind when you specify Cooper Alloy 
Stainless steel products—custom cast- 


FITTING MIXER PUMP CASING 


TION - HILLSIDES Nig. 


ings, jet ‘engine rings, valves, fittings, accessories.’” 




















Why 
these 
Red Lines? 





















NH3 
COMPRESSOR 























WHY THESE RED LINES? 
To return excess and recovered ammonia. 

























WHY EXCESS AMMONIA? 
To obtain a high conversion of carbamate to urea. 


ee 


SERPS SN ca: 


WHY HIGH CONVERSION? 

To produce more urea per pass and to reduce the amount 

of unconverted carbamate which in turn reduces the amount of 
ammonia to be recovered. 





RESULTS? 

Chemico urea plant operating records show an actual conversion 
of 76% in the presence of 200% excess ammonia, as compared 
to a theoretically maximum conversion of only 48% when the 
stoichiometric feed ratio is used. 








Write us for the complete details of this Chemico process and 
further information on its proved economic advantages. 





CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y¥. 
CABLES: CHEMICONST, NEW YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON e CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO © SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 






A look at a sectional drawing of a “Buf- 
falo”. 2- or 4- stage Type “RR” Pump 
will readily show you why this pump is 
giving complete satisfaction. Full ball 
bearing — on each end of the 
oversize shaft gives the pump strength 
where it counts. The husky, enclosed 
impellers mean lastingly high efficiency. 
The deep stuffing boxes (large enough 
for 7 rings of packing in the 2-stage 
model aati keep maintenance to 


a minimum. Passageways in the casing 
are formed to give a “path of least re- 
sistance,” and the casing is horizontally 
split for easy rotor inspection. 


And every “Buffalo” Pump has to 
prove itself before it ever leaves the fac- 
tory ... in a thorough load test. You 
know it will do your job . . . and keep 
on doing it ... to satisfaction. Write 
for Bulletin 980-C today! 


HIGH-PRESSURE 
Clear Water 


Write for 
Bulletin 980-C 
Toda yf 


BUFFALO PUMPS, INC. 


501 BROADWAY 


BUFFALO, N.Y. 


Subsidiary of Buffalo Forge Company 


Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


CENTRIFUGAL PUMP FOR every tiaQauio 


A BETTER 
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Pebble Heater in which atunpuM heat exchange pebbles have proved ideal as 
a heat transfer medium. Flow diagram shows how the continuous pebble bed 


moves from the engaging 


t through reactor, preheater and chambers at a 


rate governed by a control device in the engaging pot. Heat is — by 


hot gases generated in the bustle-type combustion chamber. ( 





courtesy of Petroleum Refiner.) 


Jiagram 


Pebble heaters with ALUN DUM* pebbles 


Pebble heaters are now available which 
are capable of heating gases above op- 
erating temperatures permissible in con- 
ventional tube furnaces. Low initial cost, 
high operating efficiency and the use of 
low cost gas or oil fuel are attracting 
favorable attention to these heaters for 
high temperature processing. 

For the production of ethylene, for 
example, the Phillips Petroleum Com- 
pany has installed a 30 Mm Btu per hour 
commercial pebble heater at Borger, 
Texas, following several years of success- 
ful pilot plant operation. 

In this installation, Norton ALUNDUM 
heat exchange pebbles have given excel- 
lent results, aALtuNDUM pebbles, engi- 
neered to stand up under abrasion, impact 


and repeated heating and cooling, are 
prescribed as the ideal heat transfer 
medium for pebble heaters. Also, their 
high refractoriness, which prevents soft- 
ening or incipient fusion at any point 
in the pebble heater’s upper bed, keeps 
them from “bridging” together and 
causing stoppages in the moving br.d. 


he’s for YOUR refractory needs 


are included in the broad Norton line of 
engineered and prescribed refractories. 
For information concerning ALUNDUM 
heat exchange pebbles or other Norton 
refractories, or for expert technical aid, 
call in your Norton Refractories En- 
gineer. Or write to Norton Company, 
Refractories Division, 510 New Bond 
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Street, Worcester 6, Mass. Canadian 
Representative: A, P. Green Fire Brick 
Co., Ltd., Toronto, Canada. 


REFRACTORIES 


Engineered... ty... Prescribed 


Gllaking better products. . . 
to make other products better 


. *Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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How this N EW catalog 


of LINK-BELT 
340 pages of selection 
and a data on a SS | standard products 


chains and sprockets, 


ther power transmission | can Save 
money for you 


I? you are among the thousands who have re- 
ceived Catalog No. 950 from your Link-Belt 


. representative or distributor, chances are you've 
\ already discovered how this “encyclopedia” rep- 
resents an unequalled range of choice—because 

no other source offers such a complete line of 

\ standard related products for mechanical 
& \ power transmission, conveying, elevating and 
\ processing applications. You profit, too, be- 

\ cause of Link-Belt’s specialized engineering 

\ experience and advanced manufacturing 
methods. If you don’t have a copy, 

send your request on your firm’s 

letterhead to your Link-Belt of- 

fice or distributor or to Link- 

Belt Company, 307 N. Mich- 

igan Ave., Chicago 1, Il. 


Chains—cast, combination, forged and 
steel sidebar and attachments, with arm 
or plate center cast sprockets, Precision 
steel roller chains and sprockets, Silent 
chains and sprockets. Castings, tighteners, ae 
wing and swivel attachments. ? ery Conveyors—Flexmount oscillating and 
piano-hinged apron. Components for 
screw, belt and trolley conveyors. Car 
spotters and pullers. Power unloading 
scoops. Bucket elevators and elevator 
buckets. 


Processing equipment—vibrating screens, 
icing equipment. 


Enclosed drives—P.I.V. variable speed 
and fluid drives, gearmotors and moto- 
gears, parallel shaft and worm gear drives. 


Bearings—ball, roller, babbitted and , 

bronze, Rigid and flexible couplings. \ Other products—cast and eut tooth 
Take-ups, hangers, bushings, pulleys, sprocket wheels, taper lock bushings, 
ears, clutches, backstops, shear pin spray nozzles, gates, cutoff valves, winches. 
ubs, collars, grease cups. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michi- 
gan Ave., Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. 
Export Office: New York 7; Canada, Scarboro (Toronto One source . . . one responsibility for materials 


; ia, ickville, N.S.W.; South Africa, , n 
5d ang mew mote Thr ughout the World. vo handling and power transmission machinery 
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Somewhere in your setup, there's a spot where one of our 
special alloy steel products (stainless or heat-resistant, 
tool or electrical) can be used to gain you a real advan- 
tage. Right now! It might come from reduced production, 
maintenance or depreciation costs. Or it might come from 
increased sales appeal: gaining an edge on competition 
in beauty, strength, service life or performance. The 
advantage is there—and our Research and Engineering 
WRITE TODAY Staffs are ready to help you find it. Allegheny Ludlum 
For These Publications Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 
1, SPECIAL STEELS FOR INDUSTRY 
. . . 16 pages of essential data on the proper 
selection and application of principal AL 
—— alloy products: stainless, tool and 


electrical steels and sintered carbides. PIONEERING on the Horizons of Steel 


2. PUBLICATION LIST . . . a complete 


listing of all AL publications, both technical 
and non-technical (over 100 in all), with a 
handy order form for your convenience. eg eny um 


ADDRESS DEPT. CE-59 


wend 5144-8 


Stocks of Allegheny Stainless carried by all Ryerson Stee! warehouses 
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CLAD STEEL WEIGH TANKS 
GUARD PLASTIC PROCESSING 





Provision of economical, efficient, automatic 
weighing for chlorinated hydrocarbons pre- 
sented a problem for this plastic processor. 
Discoloration and other contamination of the 
sensitive chemicals had to be avoided, and sub- 
zero temperatures were necessary to maintain 
their stability. So the company’s engineers de- 
signed jacketed weigh tanks on suspended 
scales, allowing for circulation of coolant be- 
tween the shells. Nickel-clad steel was specified 
as the most economical means of providing all 
the desired benefits in the inner shell. 

The 20% layer of nickel cladding —perma- 
nently and integrally bonded to low-cost carbon 
steel backing plate—assures the corrosion re- 
sistance of solid alloy. There can be no discolor- 
ation of the sensitive plastic because of metallic 
pick-up, and smooth, inside clad surfaces are 
easily cleaned. Maintenance costs have been low 
since this equipment was placed in operation 
in 1947. Nickel-clad steel also gives the fast, 
uniform heat transfer so critical to the process. 
Rounded tops and all-welded construction pro- 
vide strength; the 4"-thick clad steel walls do 
not warp or distort under pressure. 

Whatever demands your processing places on 
tanks and pressure vessels, a wide range of clad 
steels will give you these benefits economically. 
You can profit by asking your fabricators’ as- 
sistance early in your planning. Working with 
your engineers and consultants, a qualified 
equipment builder can help tailor clad steel 
tanks and vessels to your exact needs. They 
minimize first cost and assure long, trouble-free 
service life. 














Corrosion-resistant nickel-clad steel in this battery of jacketed weigh 
tanks prevents contamination of vinyl plastics during processing. 


Ask one of your fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.” Here—in full color and sound—are 
factual accounts of how clad steel equipment brings new economies. The 
story can Suggest new ideas to everyone concerned with production ef- 
ficiency. Or, contact Manager, Marketing Service, Lukens Steel 
Company, 678 Lukens Building, Coatesville, ?a. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD +> MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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e Any size 





e Any service 





e Any application 






e Horizontal 
or vertical 







e Always available 









FALK Steelflex Couplings save 
you money by prolonging the 
work-life of connected machinery 


Ever since the first Falk Steelflex Coupling was designed and 

built, more than thirty years ago, we have firmly held to these 

beliefs: 

1. Acoupling, to give fullest value, must do more than merely 
‘connect driving and driven machinery—it must protect the 
machinery and prolong its life. 

2. A coupling, to be truly flexible, must overcome the effects 
of shock and vibration, as well as shaft misalignment (see 
column at right). 


Proof of the soundness of these beliefs is furnished by the 
record. Many Falk Steelflex Couplings installed 10, 20, even 
30 years ago are still giving trouble-free service—still provid- 
ing maximum protection for the machinery they connect! 


A single basic type—the world-famous Type F—fills nine out 
of ten industrial application needs. Versatile, efficient and eco- 
nomical, it is always quickly available, in a wide range of sizes, 
regardless of your location. Write to Department 247 for en- 
gineering bulletin, including selection and dimension details. 
FORTE OIE AS via NEN IE PANNE SMB RE IRR aE 8 
THE FALK CORPORATION, Milwaukee 8, Wisconsin 


MANUFACTURERS OF 


© High Speed Drives 
© Special Gear Drives 
@ Single Helical Gears 
@ Herringbone Gears 
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®@ Marine Drives 

© Steel Castings 

@ Weldments 

© Contract Machining 


@ Motoreducers 

« Speed Reducers 

© Flexible Couplings 

@ Shaft Mounted Drives 
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smothers shock 
and vibration 


The steel gridmember con- 
necting hubs fits snugly only 
at outer edges of tapered 
hub-teeth. As loadincreases, 
gridmember flexes against 
teeth in proportion to load, 
providing cushion that 
spreads peak loads over 
longer time increment and 
reduces stresses in ma- 
chinery 


--. Accommodates 
shaft misalignment... 
Permits free end float 


The exclusive FALK ail 
steel grid-groove design 
provides compensation for 
parallel and angular shaft 
misalignment . permits 
free end float 





How Torsional Resilience 


sf oy 
lames 


aloe 
al 
St 


eae = Pe 


— 
UNDER NORMAL LOAD 





f= 
« —_ 


ANGULAR MISALIGNMENT 





— 


PARALLEL MISALIGNMENT 
FREE END FLOAT 


Special or Dual Purpose FALK Steelflex 
Couplings for problem applications 








> 


LIMITED SPACE 
Type FS 


-— 





HIGH SPEEDS 
Types H and HH 





Type F 


FLOATING SHAFT 
Type PP 








amy 





RAPID REVERSING 
SERVICE—Type CM 





BRAKEWHEEL SERVICE 
Type BW 





EXTENDED SHAFT 
Type P 





— Do you have a 


coupling problem? 
If so, describe it in writ 
ing—we will gladly rec 
ommend the proper Steel 
flex coupling for yous 
neeus. Wiite to Depart- 
ment 247, - 


.-.@ good name in industry 
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DARLING 


VALVES 


Valve body distortion 
no problem for this valve! 


Ph Pt rt ee | 





ON’T let costly valve maintenance and down-time 

headaches get you down! Lick these common valve 
troubles by installing Darling fully revolving double disc 
gate valves, with their unique wedging principle. They 
adjust automatically to compensate for valve body dis- 
tortion—cinching tight, leak-proof closure. 


The difference is in the fully revolving double disc, 
parallel seat principle of Darling valves. Just two plain, 
interchangeable no-pocket discs and two rugged wedges 
do all the work. Discs are completely free of pockets. 
Sediment and scale cannot collect to interfere with their 
free movement. No links or other devices are needed to 
hold the discs and wedges together. Any part can be 
quickly and inexpensively replaced without removing 
valve from the line. 


It's easy to see why Darling valve users are money ahead 
because of the exceptional service made possible by the 
Darling design. That's why in plant after plant Darling 
gate valves are giving longer, trouble-free performance 
with minimum attention. 


Darling features add up to gate valve service at its low- 
cost best! Send for the free Darling Valve Bulletin, today. 








NOTE: Darling gate valves are made in a wide range of 
sizes, types and constructions, including solid and slotted N 
taper-seat wedge types for all kinds of normal and corro- ‘ 
sive services in pressures up to 1500 pounds. Discs and seats Seats are forced out of Radiused face of 
are parallel, parallel by body distor- wedge allows discs 
tionbutdiscsadaptthem- to adjust tightly 
selves to give positive against both seats, 
closure. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd. Galt 19, Ontario 


Lan 
SS 
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Impeller wheels are located accurately on 
shaft with sleeves and are mounted with 
light shrink fit. Bores are ground to size. 
Lock nuts prevent axial movement. 


t 


Impeller construction provides unobstructed 
passage of air or gas. Impellers are fur- 
nished in riveted or welded types, as de- Sealing during operation Is pro- 
termined by impeller dimension. Note vided by oil pressure seals, A 
that in riveted impeller wheels, rivets are carbon ring seal prevents leak- 
integral with, and milled from, blade stock. age when blower is not running. 


Load bearings are externally located for 

easy maintenance. They are split on the 

horizontal centerline for easy rotor re- ne 

moval, They consist of a cast-iron shell Casing ft heavy cast iron, alloy, 
with removable, babbit-lined steel inserts, or forged steel, 


Why these blowers can run 


for years without stopping 


The key to “round the clock” performance of blow- 
ers in chemical plants is quality, as illustrated in 
the features above. 

For highly dependable, low maintenance air and This Allis-Chalmers four-stage centrifugal blower 
gas handling equipment, as well as motors and con- supplies 24,000 cfm to the catalytic cracking 
trol, call your nearby Aliis-Chalmers office, or write tower of an eastern refinery on a 24-hour-a- 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-4471 day basis, month in and month out. 


ALLIS-CHALMERS (0) 
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ALCOA 


ALUMINA ~— 


“greases. 
the pans 


that 


FOAMGLAS 
S 
baked In 


What do you use to “grease” a pan 
when baking temperatures reach 
1700°F? Pittsburgh Corning Corpo- 
ration has the answer. They use 
Atcoa Alumina to keep loaves of 
FOAMGLAS® from sticking to the 
baking molds. 

The making of this cellular glass 
insulation is a king-sized baking oper- 
ation. Specially compounded ground 
glass and a cellulating chemical are 
mixed, placed in pans that have been 
coated with ALcoa Alumina and 
baked at 1700°F. The FOAMGLAS 
rises like bread, hardens and, be- 
cause ALCOA Alumina does not melt 
even at temperatures as high as 3700°, 





Pd 


the loaves are easily removed from 
the pans. 

This unusual application is but one 
of many high-temperature processes 
made possible or more practical by 
Atcoa Aluminas. Because of their 
unusual strength and stability at high 
temperatures, they are used to fortify 
super-refractories, thus increasing the 
output of furnaces, kilns and glass 
tanks. Spark plug porcelains, special 
cements, heat exchanger pebbles, lab- 
oratory ware, catalyst bed supports 
all perform better, longer, when they 
contain ALCOA Aluminas. And per- 
formance improves as the alumina 
content increases! 


ALCOA 
CHEMICALS 


ALUMINUM COMPANY OF AMERICA 










Let us tell you about the excep- 
tional performance record of ALCOA 
Aluminas. Their outstanding thermal, 
physical, chemical and electrical 
properties may have profitable appli- 
cations in your business. 

For further information write to 
ALUMINUM COMPANY OF AMERICA, 
CHEMICALS Division, 702-L Alcoa 
Building, Pittsburgh 19, Pennsylvania. 


oi 
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Precision Grinding of Solid Poreelain 
in the Lapa Walve 


The high firing temperature, which assures complete vitrification and 
zero porosity of Lapp Porcelain, also makes impossible the maintaining 
of close dimensional tolerances. Necessary tolerances are achieved, how- 
ever—in regular production +-.001”—by machine grinding with silicon 
carbide wheels. In the Lapp Valve, the entire stuffing box chamber, 
seating area, plug, guide and follower rings are finish ground, for pre- 
cision assembly and complete interchangeability of parts. In addition, 
each porcelain plug is individually lapped and polished into its seat inte- 
gral in the valve body. (No separable seating parts.) Each such valve 
seal is tested to 150 psi hydrostatic pressure before the valve is shipped. 


Write for bulletin with complete description, characteristics, and specifications. Lapp In- 
sulator Co., Inc., Process Equipment Division, 308 Wendell St., LeRoy, New York. 


a pp 


PROCESS 
EQUIPMENT 


Chemical Porc 


° Raschig Rine 
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to fully effective heat input in minutes— 


that's the story of the... 


Blaw-Knox radiant Li furnace 


The Blaw-Knox Radiant Furnace for batch 
operation has such low heat capacity that it can 
be brought to fully effective operation in five 
minutes or less. Cut the fuel supply and it 

is black in one to two minutes. 


The nearly instantaneous response to direct 
instrument regulation of the fuel input permits 
close temperature control of a batch of oil or 
resin, even in an exothermic stage. 

Successive cooking curves on 

different days are smooth 

and identical. 


The basic design of the Blaw-Knox 
Radiant Furnace is a light 
stainless steel shell surrounded by 
high temperature, light weight 
insulating material. 


Approximately 75 percent of the 
heat to the batch is supplied by 
radiation from furnace walls 
arranged to eliminate local 

hot spots. 


Field reports of normal plant 
operation indicate fuel savings 
close to 50 percent over 
conventional, brick-lined, 
direct-fired furnaces. 

Write for complete information on 
the application of this low heat 
capacity furnace to direct-fired 
processes. 


Shaul BLAW-KNOX COM P ANY Chemical Plants Division /Pittsburgh 22, Pennsylvania 


Tulsa 1, Oklahoma /Chicago 1, Illinois 
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Ampco Centrifugal Pumps, 
made of Iilium ‘‘G’’, pump- 
ing vinegar to automatic 
measuring devices in the 
Mayonnaise and Miracle 
Whip Processing Dept., Kraft 
Foods Co., Chicago, Illinois. 

Ampco Pumps are avail- 
able in most workable al- 
loys. When made from cor- 
rosion- and wear-resistant 
Ampco Metal, they give you 
all the advantages of a 
special pump at standard 
pump prices. 


Ampco Pumps han- 
dling vinegar from 
tank cars to storage, 
Kraft Foods Co., 
Chicago. 


Illium ‘'G"’ is the registered 
trademark of the IIlium Corp. 


Seven reasons why Kraft Foods Co. 


uses... AM - C Oo Centrifugal Pumps 


K RFT uses corrosion-resistant Ampco Cen- cavitation-pitting, and deformation, That’s why 


Good corrosion-resistance 
Low capital Investment 
No metal-to-metal contact 
High efficiency 

Constant rate of flow 


Durametallic seals that 
resist wear — are easy 
to replace 


Small space requirements 


é 


Ampco Metal, Inc. 
MILWAUKEE 46, WISCONSIN 


WEST COAST PLANT, 
BURBANK, CALIFORNIA 


LET AMPCO PROVE ITS _METAT. 


4 





trifugal Pumps to handle the vinegar used 
in the production of its mayonnaise and salad 
dressing. These pumps give a dependable flow 
rate... freedom from contamination . .. great- 
e1 dependability . . . less downtime. 
Moreover, Ampco Pumps are used through- 
out industry for difficult liquid-handling prob- 
lems. They represent pump design at its best — 
both hydraulic and mechanical. They save pow- 
er — have wide performance range, good char- 
acteristics, high efficiencies (up to 85%). They 
save money — you get a special pump at a 
standard pump price. They’re built of Ampco 
Metal — the special alloys that make good 
where other metals fail. That’s why they’re un- 
usually resistant to wear, corrosion, erosion, 


you get a pump that will successfully handle 
abrasive solids in suspension or viscous liquids. 


Best of all, Ampco Pumps are production- 
built, competitively-priced in a wide range of 
sizes. You can get them not only in Ampco 
Metal, but also in Ilium “G” or other work- 
able alloys to meet the requirements of unusual 
jobs. 


Put these standard units to work for you — 
give them the tough jobs that formerly re- 
quired high-priced special pumps. Take advan- 
tage of low-cost, long-life, headache-free pump- 
ing. Check with your nearby Ampco distributor 
or write us for the solution to your difficult 
fluid-handling problems, *Reg. U. S. Pat. Off. 


Clip this coupon to a postcard and mail today. 


Se es SSS SS SSS SS SS SSS SSS SSS SSF SSeS eeeaaeeaaan 
AMPCO METAL, INC., Dept. CE-11, Milwaukee 46, Wisconsin 
(1 I’m interested in Ampco Centrifugal-Pumps. Send me bulletin No. 


P-3a. 


() I'd like to know more about Ampco Metal for use in process indus- 
tries. Send me more information. 





Company 





Company Address...... 





eee TrTrrTrrrrrreereeeeeieieteett tT LLL 
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Simple as 


to assemble the hea 
this finned tube heat \excha ger 





em a a OT 





PRR 
EOS re a 5 


Semmes ay aq) os = 


@ CONE PLUG LOCK NUT 
© UNION NUT 
c) MALE TAILPIECE 


These are the only parts in the complete head assembly 
of the G-R Twin G-Fin Section. Similar simplicity is in- 
herent in every other feature, such as: 

Simple Design— Consists essentially of a pipe within a 
pipe, without the complications of tube sheets, baffles and 
internal joints. 

Simple Installation—These lightweight, standard, in- 
terchangeable units can be easily stacked and connected 
in series or parallel for the desired capacity and tempera- 
ture ranges, 


i 
a -/ 


A 
id 
5 
q 


H 


v 
Ww 
THE 
ro a) | 
TWIN G-FIN® 
SECTION 


Simple Maintenance—Removable elements simplify 
cleaning of exteriors. There are no stuffing boxes to cause 
trouble, no rolled tube joints. Maintenance is low. 


Simple Conversion—These units can be readily con- 
verted from one service to another. They are available in 
non-ferrous as well as ferrous alloys — can be used as 
heaters, coolers, condensers or heat exchangers for prac- 
tically all liquids, vapors and gases. 


Domed Shell Cover —This 
type of shell cover is 
particularly rugged, yet weighs 
only 17 pounds for the small 
sections and 43 pounds for the 
standard high capacity 

sections 


70,000 init Dess Siilbelbiliet 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


(Gl 82 Twin G-Fin Section & 


HEAT TRANSFER APPARATUS 


GR-339 
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Kerotest C77 valves are designed to 
handle product samplings taken from all 








types of high pressure gas and oil wells. 





These valves make possible the accurate 


chemical analysis of various hydrocarbons 











through their application with sample 
bombs. Manufactured with bodies of 
forged 303 Stainless Steel, they feature 

















safety discs of Platinum and Inconel and 





precision ground Stellite tipped stems for 





added corrosion resistance. Available in 
pressure ratings from 1200 to 4000 











pounds per square inch. This design has 








gained acceptance throughout the petro- 














chemical industries due to its rugged con- 








struction which incorporates materials best 











suited for these applications. Investigate. 











Specify Kerotest. 





























qi 
-KEROTEST 


KEROTEST MANUFACTURING COMPANY «¢ 2523 LIBERTY AVENUE «+ PITTSBURGH 22, PA 

















New Type “H" Washer incorporated as an integral part of the Electro-Cell precipitator. Spray nozzles for both the 
washing and collector plate coating operations travel on an overhead trackway. RIGHT: Rear view of Electro-Cell showing 
water eliminators consisting of Amer-glas pads which catch any surplus spray escaping plates during washing operation. 


PUSH-BUTTON 


MAINTENANCE IS HERE! 


AAF Electro-Cell Precipitator 
with Type "H” Washer cleans both 
the air and itself automatically 


Clean air around the clock for mill motors, switch gear 
and rectifier room ventilation! Dust, soot and even smoke 
are “easy pickin’s” for the high efficiency AAF Electro- 
Cell electronic precipitator. Now, with the addition of 
the new Type “H” Washer, that periodic cleaning opera- 
tion (so essential to continued efficiency) is reduced to a 
mere push of a button. 

Easy? Let’s push the button and see what happens. First, 
the spray header moves back and forth across the face of 
the plate cells, washing away the accumulated dust and 
dirt. After a five-minute drying period, an adhesive coat- 


ing is then applied to the clean collector plates through 
another set of spray nozzles mounted on the traveling 
header. Each operation is automatically timed. There’s no 
opening and closing of valves or clock watching on your 
part. That one press of the button did the complete 
cleaning job. 

It’s a thorough job, too, because the spray heads are auto- 
matically adjusted to always point at a 5-degree angle in 
the direction they are traveling. Each side of each individ- 
ual plate receives a thorough washing and even applica- 
tion of adhesive over its entire depth. 

A high efficiency precipitator with a dependable, always 
available maintenance crew “built-in” —that’s the AAF 
Electro-Cell with Type “H” Washer. For complete 
product information, call your local AAF representative 
or write direct. 


AE : Picictintn Aix Litter 


COMPANY, INC. 
326 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. 
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“Starting Line-up’ 


Rear view of HALC Controller Line-up. 
Bus covers provide i protection for 
personnel and equipment. Starters may be 
equipped with either oil-immersed or air- 
break contactors . . . installed in the same 
space. All components are readily accessible 
for maintenance. 








Type H Starters 


) Easy to Install )Simple to Expand ) Attractive in Appearance ~ 


The factory assembled line-up of Type H 
Starters affords the many advantages of centralized 
high voltage control for an entire department or 
plant. One attractive, space-saving group takes the 
place of many separate cabinets and components. 
Planning and purchasing are simplified. Installation 
is quick and easy — only one incoming power feed- 
er required. Internal bus and convenient wiring pro- 


visions plus standardization of cubicle size facilitate 
the addition of starters. 

Allis-Chalmers Type H Starters may also be used 
singly. Each starter is a complete control unit. Con- 
tactors, protective devices, meters, relays... all the 
coordinated components necessary for maximum 
protection of man, motor and machine are engi- 
neered into each starter. A-4217 


Hew Culletin -- Type H Starters are built in a wide range of 
ratings for Squirrel-cage, wound-rotor and synchronous motors 
... for full or reduced voltage . . . reversing or non-reversing : . « 
with plugging, dynamic braking and multi-speed features. New 
bulletin 14B6410B tells the complete story. See your nearby A-C 
representative or write Allis-Chalmers, Milwaukee 1, Wisconsin. 





ALLIS-CHALMERS 
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Industry wipes out corrosion 


with Firestone Exon Resins 


LINED WITH VYFLEX L-10* 


TANKS WIN 
EVERY BATTLE 
AGAINST 
CORROSION 


Corrosion costs kept pyramiding at the 
Globe Steel Tubes Co., Milwaukee, Wis- 
consin. At temperatures of 80° to 90°, 
solutions of 20% nitric acid-hydrofluoric 
acid quickly ruined each type of costly 
lining tried in the 47-foot “pickling tank.” 
After exhaustive tests of every available 
material, Globe engineers finally hit upon 
Vyflex L-10* made from Exon 900 series 
resins. This durable vinyl lining ended their 
corrosion problem. Installation was quick, 
simple and less costly than the linings 
previously used. Subsequent maintenance 


and replacement costs have been eliminated! 
. Tinley Park, Ill, 





* Corrosive chromic acid plating solutions % Standard 4200 G.P.H. chrome plating solution % At Hoffmann-LaRoche Plant in Nutley, N. J., 
destroyed in 6 months protective surface applied filter with Vyfiex L-10* linings, made by Vyflex L-10's* versatility permitted on the spot 
at the Tripp Plating Co., Buffalo. At 150° Industrial Filter & Pump Mfg. Co., of Chicago. relining, without dismantling the huge 
Operating temperature, the acid has yet to affect This leading filter manufacturer 6’ x 6’ x 10’ bleach tanks. Thus, installation costs 
tanks since they were lined with Vyflex L-10*. selected Vyfiex L-10* linings as part of and “‘down” time were greatly reduced. 

the original construction for this unit. 
tastailation by Metal Cladding tnc., Bulfalo, N.Y Installation by La Favorite Linings, Inc., Hawthorne, N. J. 


The simple fact is: you can stop corrosion. The tank liners shown above 
are based on only one of the many Exon resins developed by Firestone 
cart pe lrwagel ona a A\ engineers to answer corrosion problems. 
eel ecanetoerag “ay 7 | Exon polyvinyl chloride resins are the bases for a wide variety of cor- 
Verdville, Ne, Jersey J@< rosion controlling materials. In the form of lightweight structural rigids, 
linings or coatings, these versatile P.V.C. materials have a wide range 
of properties, providing the answer to your specific corrosion problem. 
For details that will interest you in particular, call or write: 


Firestone 


Chemical Sales Division 


FIRESTONE PLASTICS COMPANY, Dpt. 28D, POTTSTOWN, PENNSYLVANIA 
A DIVISION OF THE FIRESTONE TIRE & RUBBER CO. 





NOTE: Firestone supplies the resin only, does not manufacture the end product. 
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UNITED STATES STEEL is pleased to announce to 
all steel consumers a new steel which we feel sure will 
enable you to improve the performance, lengthen the 
life, and reduce the cost of industrial equipment. 
This new engineering material is USS Carilloy T-1 
steel, which recently underwent some very severe 
testing in Birmingham, Alabama. 


The development of T-1 steel began back in 1947, 
when our research people took a good look at a prob- 
lem that had plagued alloy plate steel users for years. 
That problem was the multiplicity of compositions 
required to do everyday jobs. There was no one com- 
position available that could serve a wide variety of 
applications—so our research people set out to de- 
velop such a steel. The steel we wanted had to possess 


mw... Ue 
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many unusual attributes such as very high strength, 
unusual toughness, good weldability and excellent 
resistance to impact abrasion at temperatures from 
minus 150°F. up to as high as 900°F. 


Today such a steel is a reality. It is USS Carilloy 
T-1 steel, which has been tested thoroughly, both in 
the laboratory and in actual service applications. 
To prove further the capabilities of this new Carilloy 
steel, Chicago Bridge & Iron Company and United 
States Steel this summer carried out a joint testing 
program on commercial pressure vessels built from 
T-1 steel. The results of these tests and their sig- 
nificance to all steel users are described on the next 
three pages. We feel sure that you will find the story 
well worth reading. 
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Remarkable new engineering material 


PROVES SUPER-TOUGK 





In pressure test at 38°F. below zero T-1 steel 
withstands stresses 3 times its design strength 


This vessel, not stress relieved, was 
refrigerated to —45°F. Then, with a 
quarter inch of white frost clinging 
to its sides, a high pressure pump 
slowly chugged the pressure in the 
vessel up to 938 psi. At that point, 
the steel itself was stressed to 45,000 
psi., which is one half the yield 
strength of T-1 steel. 

The hydraulic pressure was forced 
still higher, to 1875 psi. At this pres 
sure, the stress in the steel had 
reached 90,000 psi.—the full nominal 
yield strength. Still, every inch of 
the metal was sound and all welds 
were intact. 

Now the test really came. The 
pump labored on, and the pressure 
climbed to 2,000 psi... . to 2500... 


to 2850 psi. ... then.. 

BOOM! A jet of yellow brine burst 
out of the vessel and shot 200 feet 
through the air. The vessel finally 
failed at a pressure of 2850 psi. and 
a minimum stress of 136,000 psi. on 
the plates. This stress is well over 
three times the design strength of 
45,000 psi. 

The temperature of the steel at the 
tine of failure was a frigid 38 below, 
yet the metal showed no sign of 
brittle failure. Super-tough USS 
Carilloy T-1 did what no ordinary 
steel could do at such a low temper- 
ature—it stayed tough and ductile; in 
fact it actually stopped the tear from 
propagating any further through the 
vessel. 
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Frozen steel vessel made of Carilloy T-1 
survives blow from 13-ton ingot dropped 73 ft. 


A steel ingot weighing 26,700 lbs. 
has just plummeted 52 feet and 
crunched on top of this test vessel 
(Fig. E). The ingot was traveling 
39 miles per hour when it hit. It 
struck with an impact energy of 
about 1,400,000 ft. Ibs., bounced fif- 
teen feet, and crushed down again 
on top of the vessel. 

This vessel was welded without 
stress relieving. It was refrigerated 
to 33°F. below zero. It was pres- 
surized to 1,875 psi. equal to a stress 
on the plates of 90,000 psi.—the 
steel’s nominal yield strength. Yet, it 
did not fail. The ingot left only a “%« 
inch dent in the top, with a slight 
bulge on either side of the dent. 

The test was repeated (Fig. F). 
This time the ingot was raised 73 
feet, then dropped. It pounded down 
again on the very same spot on top 
of the vessel. Traveling at 46.7 miles 
per hour, it hit with an impact blow 


of 1,960,000 ft. Ibs. The dent merely 
deepened — the steel and all welds 
were still intact. 

Again the test was repeated (Fig. 
G). Now dropped from 101 feet, the 
13-ton ingot ploughed into the top 
of the vessel at a speed of 55 miles 
per hour, hit with an impact of 
2,750,000 ft. Ibs. This time the vessel 
failed. But it didn’t shatter. It didn’t 
crack. It tore open like a tough piece 
of hickory. In other words, it failed 
without any signs of brittleness, even 
though the temperature of the steel 
was now minus 22’F. 

In addition to this tremendous re- 
sistance to impact abuse, combined 
with remarkable sub-zero toughness, 
Carilloy T-1 steel also gives you ex- 
cellent resistance to impact abrasion 
... good high temperature strength 

.. and exceptional weldability. 
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IN PRESSURE VESSELS. To illustrate how the high yield 
strength of Carilloy T-1 steel can pay off here, consider this 
fact: To store 25,000 bbls. of propane at 210 psi would or 
dinarily require 25 mild carbon steel vessels. In contrast, 
only one large vessel made of T-1 steel of the same thickness 
would do the job. This single T-1 vessel would require 1/3 
less shell material, 14% less foundation concrete, 70% less 
welding and 84% less space. 
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IN STEEL MILLS. In skip cars, T-1 steel in the bottoms, sides, 
and bail plates lasts three times longer than steels now in 
use. 'T-] steel also gives exceptionally long service in coke 
bins and chutes, in ore transfer cars, in draft lines, in con 
veyor chains, and crane hooks. In clamshell buckets, 'T-1 
steel has taken heavy abuse at temperatures from 500° to 
600° F. and lasted nine times as long as the wear resisting 
steel previously used 


IN EXCAVATING EQUIPMENT. The dipper stick, bail, and 
bucket of this big electric shovel are fabricated of T-1 steel 
plate. The superior strength and durability of Carilloy T-1 
made it possible to increase the capacity of the bucket 
from 35 to 45 cu. yds 
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@ The pressure vessel tests described on the previous pages in- 
dicate only one of the many possible uses of Carilloy T-1 steel. 
For this new engineering material has advantages not only in 
pressure vessels and storage tanks, but it also has proved itself 
in power shovels, bulldozers, mining machines, mine cars, steel 
mill ladles, blast furnace draft lines, lift trucks—in high speed 
rotating machinery, in stamping or forging presses. It is being 
considered for use in tension members of cantilever bridges 
and other similar applications where tension members are in- 
volved. 

With the 90,000 psi. minimum yield strength to work with, 
combined with extraordinary sub-zero toughness, good high 
temperature strength to 900 F., and excellent resistance to im- 
pact abuse, impact abrasion, and atmospheric corrosion, you 
can use T-1 steel to reduce the size and weight of heavily 
stressed parts. This cuts your shipping and handling costs, as 
well as the cost of material, and the cost of foundations and 
supports where they are needed. Carilloy T-1 steel lengthens 
the life of your equipment, cuts repair bills and outage time. 
And remember, wherever you use T-1, you can weld or flame 
cut it either in the shop or in the field without expensive heat 
treating equipment. This cuts costs still further. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY NEW YORK 


SEND COUPON 
FOR COMPLETE 
INFORMATION. 


United States Steel, Room 4481 
525 William Penn Place 
Pittsburgh 30, Pa 


{] Please send me your booklet “United States Steel presents 
T-1" which contains the full story of T-1 steel. 


Have your representative get in touch with me 
Name 
Address 


City 
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Anaconda Copper Tubes 
last longer... can 
actually lower your 
plant piping costs 


Planning a new installation? Want to replace un- 
satisfactory piping? Then look into the cost and 
performance advantages of ANACONDA Copper 
Tubes first. Many plants have found them the least 
costly piping material available. 

Here’s why: ANaconvA Copper Tubes are light. 
They come in long lengths. Smaller sizes are bent 
right on the job. All this means big savings on in- 
stallation costs. And copper tubes can’t rust. They 
resist corrosion and guard against contamination, 
Smooth interiors mean smoother flow. Pumping 
costs are often lower. 


Here’s another advantage. ANaconpA Copper 
Tubes — connected with solder-type fittings — can 
be taken down, moved or have new connections 
cut in faster than with threaded pipe. You can meet 
changing plant conditions easily. 

If we can be of assistance in solving a piping 
problem in your plant please write to: The Ameri- 
can Brass Company, Waterbury 20, Conn. In 
Canada: Anaconda Amegican Brass Limited, New 
Toronto, Ont. cas 


Use Anaconda Copper Tubes for: 


REFRIGERATION AND HOT AND COLD WATER 
AIR CONDITIONING SUPPLY LINES 


INDUSTRIAL AiR, LUBRICATING AND 
HEATING LINES HYDRAULIC LINES 


for copper piping call an 


® 


TWENTY-FOOT LENGTHS of 10” I.D. copper tubes receive final inspection 
in one of the mills of The American Brass Company, ANACONDA Seam- 
less Drawn Copper Tubes are made up to 26” 1D, «© Distributor 
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Fluor Corporation uses 
Consolidated instrumentation 


for on-the-spot product analysis 
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REFINERY COOLING TOWER 














GAS TRANSMISSION PLANT CHEMICAL 
PROCESSING 
PLANT 


The Fluor Corporation Ltd's mobile test unit, now 
equipped with CEC dynamic recording instrumen- 
tation, has more than justified its cost in several 
years of operation and 100,000 miles of travel. The 
principal function of the mobile test unit is to con- 
stantly improve Fluor products such as cooling 
towers, pulsation dampeners and fin fan air-cooled 
heat exchangers by on-the-spot dynamic testing ' —"' : Consolidated dynamic recording 
under actual operating conditions. Using a 14- oe i equipment: recording 

channel Consolidated Recording Oscillograph, Car- eee ae ss) oscillograph, vibration meters, 
rier Amplifiers, Transducers and associated CEC bridge balance and carrier 
equipment, the mobile unit can measure and per- amplifiers, are rack-and-panel 
manently record every physical phenomenon en- mounted in Fluor's mobile 
countered in the operation of Fluor’s products for research laboratory. 

the petroleum and petro-chemical industries. The 

attractive mobile unit in its specially built van trailer bree Gaede, Whiee for Manned 
serves other purposes aiding the solution of field en- ry brochure “Data Processing Instru- 
gineering problems and conducting basic research. Ms ments.” Ask for Bulletin 1301-X 








Consolidated Engineering =m 


CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 


INSTRUMENTS 
FOR SCIENCE 
Sales and Service through €8€ INSTRUMENTS, INC., a subsidi- 
ary with offices in: Pasadena, Atlanta, Chicago, Dallas, Detroit, 
New York, Philadelphia, Washington, D.C. 


AND INDUSTRY 
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VESSELS 





any size...any type 
Forged and machined to your specifications 


These two forged-steel vessels are about as different as any 
pair you could imagine. The slim one, remotely resembling 
an axle and two wheels, has a body OD of only six inches 
or so, and an ID of three inches. Weighing less than a ton, 
it contrasts sharply with that big, burly 40-ton converter, 
which has a 4-ft OD, an ID of more than 2 ft, and an overall 
length of 21 ft. 

The vessels were forged, machined, assembled, and 
tested in the Bethlehem shops, where it is not at all uncom 
mon to find such widely-different specimens. Bethlehem 
has built some of the largest forged vessels in the world, 
and some of the smallest; many that are strictly conven- 
tional in type, and others so highly specialized that they 
are rarely duplicated. The point is, Bethlehem can make 
just about any size, shape, or type you need . . . in strict 
accordance with your specifications. 
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So, when you require forged vessels for high-pressure 
work in the chemical, rubber, petroleum, fertilizer, food- 
processing or allied industries, we suggest you call us. Our 
staff of engineers will gladly co-operate in the planning and 
production of autoclaves, filters, reactors, converters, sepa- 
rators, high-pressure accumulators, and any other kinds of 
vessels that your program may call for. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation, Export Distributor: Bethlehem Steel Export Corporation 





the salesman called it a-steal 


He was telling the truth, too—but 
he didn’t say who was being robbed. 


As many a saddened buyer knows, “bargain” cars are 
almost never really bargains. Repairs and excessive 
oil and gas bills soon overwhelm the first-cost “savings.” 
In many a chemical plant, the cost of repairs 
has far outweighed a small saving in original cost on 
corrosive-service pumps. It isn’t hard to find out 
whether it’s true in your case. 
If you're using LaBour Type G pumps you'll find your 
maintenance costs way down, so over-all costs are 
way down, too. Whatever pumps you are using, it will 
pay you to check your repair costs. Your purchasing 
department ought to know the facts. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOUR 


THE LaBOUR COMPANY, INC. * ELKHART, INDIANA, U.S.A. 
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Harbison-Walker 


 ACID-PROOF BRICK AND SHAPES 





various designs 
and sizes for spe- 
cific tower packing 


UNIVERSAL 
CIRCLE BRICK 
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Refractories 


DENSE AND VITREOUS 
STRONG AND ABRASION-RESISTANT 


HIGHLY IMPERMEABLE TO GASES 
AND LIQUIDS 


RESISTANT TO CORROSIVE CHEMICALS 


REFRACTORINESS ADEQUATE FOR 
TEMPERATURES UP TO 2300°F. 
WITH ACID FUMES 


The unusual combination of high refractoriness and high 
acid resistance of DURO account for its extensive use 
for a wide range of chemical processing applications. 

The excellent properties of DURO are attributable 
to the low flux content of the material with which it is 
made and to the manufacturing procedures. The high 
temperature at which it is fired converts its composition 
to minerals which are highly insoluble in acids and other 
corrosive chemical solutions. 

DURO is available in all the usual standard sizes and 
is made in a wide variety of special shapes. 


? 


actories Co. 
AND SUBSIDIARIES 


WORLD'S LARGEST PRODUCER OF REFRACTORIES 
General Offices: Pittsburgh 22, Pa. 





Fuller material-handling systems 
provide the most convenient and 
economical method for handling 
dry pulverized or granular material 


F-H Airslide: Fluidizes fine material 

with low-pressure air, Operates on 

gravity-flow principle. 
Airveyor: Transports dry granular, 
crushed or pulverized materials in a high 
velocity stream of air supplied by a blower. 


No fancy talk for the Fuller prospect who inquires about economical 


material conveying. Just facts—survey figures, size, capacity, Fuller-Fluxo: § For pneumatic, long- 


distance conveying of fluidized dry, pul- 
verized material by means of pressure 
tanks. 


distance of travel and cost. 


Fuller-Kinyon, the Airveyor, F-H Airslide and Fuller-Fluxo systems 
have long filled the bill for plants where conveying is needed... . 
for loading and unloading cars, ships, barges, for transferring 
materials to and from storage bins and silos, and to process points 
within the plant. For such operations, Fuller systems can reduce 
your conveying costs. 


Invite a Fuller engineer to survey your plant. There is no obligation 
for the Fuller facts on convenient and economical material handling. 


DRY MATERIAL CONVEYING SYSTEMS 
AND COOLERS—COMPRESSORS AND 
VACUUM PUMPS—FEEDERS AND 
ASSOCIATED EQUIPMENT 
Fuller-Kinyon: Uses screw-pump, air 


fluidized principle to convey dry pul-' 
Ki ii verized material—like a fluid. 


FULLER COMPANY, Catasauqua, Pa. 
120 S. LaSalle St.—Chicago 3 ou 
420 Chancery Bldg.—San Francisco 4 $63 
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‘It takes Six BoJts - 


0 give full 
bearing protection 
for greater motor 
performance 


HE TWO EXTRA BOLTS in the end 
housing of every Allis-Chalmers 
ball bearing motor are the proof of 
extra protection against bearing fail- 
ure. These are the bolts that hold 
the bearing cap tightly in place 
against the inner face of the bearing 
enclosure. This cap, with its close 
running clearances, keeps grease 
from the interior of the motor. . 
retains an ample supply within the 
bearing enclosure . . . protects the 
grease and the bearing against con- 
tamination from dirt and moisture. 
At the outer side of the bearing, 
double labyrinth seals keep grease 
in, also keep dirt out. What’s more, 
large grease reservoirs act as addi- 
tional dirt traps. 
Result? Allis-Chalmers motors 
pay off in longer, trouble-free bear- 
ing life, lower motor maintenance. 


Get all the facts . . . judge for yourself — Compare Allis-Chalmers motors 
with other motors. Get the six-bolt construction that gives you complete bear- 
ing protection. For proof, see your Allis-Chalmers Office or Authorized 
Distributor, or write — Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS ae 
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. Time to replace 
, Old process lines 
with COPPER! 





we 
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BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


can't clog with rust! 


Chase Copper Water Tube is corrosion-resistant—clean and 
smooth inside. Even paper pulp and other heavy industrial 
fluids flow freely through Chase Copper Water Tube. 


lasts longer! 


Chase Copper Water Tube has proved its non-rusting qual- 
ities over the years. Installations made many years ago are 
still smooth and rust-free. 


is easy to install! 


Chase Copper Water Tube is light in weight, comes in long 
lengths that require fewer joints. You can make leak-proof, 
pressure-tight solder-joints, using simple, standard soldering 
techniques. 


For more information, contact your nearest Chase Wholesaler or 


one of the Chase Warehouses listed below. 


The Nation’s Headquarters for Brass & Copper 
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Series 100 Open Motors are lighter in weight and take up to 
30% less space than open motors of old 


MA frame sizes. 


Series 100 TEFC Motors have same diameters as the Series 
100 Open Motors, for easier interchangeability. 


New Howell Series 10O open and 
TEFC motors have same diameters! 


Howell’s new re-rated motors save space, are 
easier to interchange! Feature double-shielded 
bearings . . . serve your needs better all ways. 


If space ever limited your use of 
motors, here’s welcome news: Series 
100 Open and TEFC Motors have 
the same diameters! The reason? — 
Howell’s exclusive ventilating sys- 
tem. This system cools internally 
providing 50% more contact between 
cooling air and active lamination 
materials. Result: you get motors 
that meet minimum space require- 
ments... that run cooler than estab- 
lished ratings . . . that have increased 
load capacities— you get improved 
performance and longer life! 

Less maintenance, too! New double- 


shielded bearings are standard on 
both the open and TEFC motors. 


These bearings seal grease in — dirt 
out. And where operating conditions 
are severe, you can re-grease them 
quickly, easily. Actual use proves 
these double-shielded bearings best 
for most applications; however, any 
type can be furnished. 


Meet your special needs! New 
Series 100 Motors provide depend- 


MOTORS FOR 
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able copper rotors — three diameters 
for each frame size to assure design 
flexibility. Special corrosion-resistant 
materials and fittings are available. 


Before you buy any re-rated 
motor, compare Howell’s Series 100 
Motors—for modern design, out- 
stancing performance and precision 
engineering. Howell will continue to 
make a complete line of regular and 
special motors—with over 20,000 elec- 
trical design specifications to serve 
you. Call your Howell man today 
or write for Bulletin N-100! 


SUtnCce. 1998 
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Which Centrifuge */ 
can provide 


the best solution 
to your problem? 


This is a question that only you can answer... 
because you know the full details concerning 
your application. 

But even complete knowledge of all your needs 
will not assure your picking the right centrifuge 
unless you know about ALL centrifuges that can 
answer your problem. 


WE'D LIKE TO TELL YOU ABOUT 
REINEVELD CENTRIFUGES 
THROUGH OUR BOOKLET 4-RC-3 


Review this booklet and compare centrifuges in 
detail . . . prices, production, square feet of 
filtering surface, construction, weight, mainten- 
ance or by any yardstick you choose. 

Then if you don’t honestly believe that Reine- 
veld Centrifuges compare favorably with any 
other centrifuge of its type from any angle... 
throw the booklet away and forget about what 
we've said. 

But if you agree with us that the Reineveld 
Centrifugal Machines offer you practical operat- 
ing advantages . . . then it will pay you to call 
on Reineveld and Heyl & Patterson for profitable 

One of seven 67” Reineveld Centrifuges suggestions on your centrifuging problems. 
now operating in the world's largest 
potato starch factory. * $end today for your copy of Booklet 4-RC-3. 


oylr Ealteivon, Ing 


‘S ENC E Be 
REINEVELD 
Se FORT FIT 8tve. Meee. ei ee Pe bee De CENTRIFUGALS 
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Downingtown-built atmos- 
pheric stripper and accumu- 
lator column, 6’ 6” id. by 
3’ 10” id. by 76’ 10”. This 
complex design required 
extensive use of solid Monel 
and Monel clad materials. 


No Design Too Complicated 


Order plate fabrication from Down- 
ingtown Iron Works. That’s the easy 
way to turn your complex designs into 
smooth-working process equipment— 
the sure way to be sure of skillful 
workmanship in every detail. 


Downingtown is thoroughly experi- 
enced in fabricating pressure vessels 


from various grades of carbon steel, 
stainless steels, nickel clad, stainless 
clad, Monel clad, cupro nickel, alumi- 
num and other materials. We’ve 
developed special welding procedures 
—approved by ASME for code work— 
which enable us to produce sound 
welds which are extra strong and 
extra neat. Welds are X-ray inspected 


as required by specifications, 


We’re set up to fabricate pressure 
vessels of all kinds in full compliance 
with ASME and other code require- 
ments. Our experienced Engineering 
Department will be glad to work with 
you on your next project. Write for 
helpful literature. 


DOWNINGTOWN IRON WORKS, !NC. 


HEAT EXCHANGERS—TOWERS—PRESSURE VESSELS 
STORAGE TANKS—STEEL AND ALLOY PLATE FABRICATION 


Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenve, New York 17, N. Y. 
pivision oF: Pressed Steel Tank Company 
MANUFACTURER OF HACKNEY PRODUCTS 
Milwaukee 14, Wisconsin 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


CHEMICAL ENGINEERING—November 1954 


77 











How Kemp assures round-the-clock 
operation at Spencer Chemical 


The Spencer Chemical Co., Charlestown, 
Ind., operates 24 hours a day, 7 days a week, 
making nitrogen compounds for the fertili- 
zer industry. Heart of this operation is the 
master instrument board that controls all 
plant processes. These instruments are op- 
erated by compressed air, which must be 
dried to prevent rust and corrosion within 
the controls. 

Kemp Offers Continuous Protection 
Spencer uses a Kemp Oriad Dryer to dry 
all the air required and completely protect 
the delicate instruments from moisture 
damage. Since its installation in 1950, this 
Kemp unit has needed no service of any 
kind. And Spencer is delighted with Kemp’s 
ease of operation! Mr. N. S. Whitaker, 
Works Manages, commenting on Kemp’s 


“most satisfactory service,’ says, ‘‘Opera- 
tion is simplicity itself. All we have to dois 
switch a lever once a week. Capacity is 
ample for one week of maximum flow, on a 
24-hour 7-day operation.” 

Kemp Dryers for Every Purpose 
Kemp offers a variety of dryer models to 
meet all problems. Designed to dry air to 
sub-zero dew points at low cost, these effi- 
cient dryers embody the engineering know- 
ledge gained from Kemp’s many years of ex- 
perience. They are available with manual, 
semi-automatic, or fully automatic tower 
reactivation. In addition, Kemp will pre- 
scribe the proper desiccant for each specific 
drying job. If you have a problem involv- 
ing the drying of air, gases, or liquids, 
contact Kemp engineers now. 


Only operation required on 
Kemp Oried Dryer is moving 
lever once a week to switch flow 
of air to second column, First 
column is reactivated by heat 
during the week. 


For more complete facts and technical infor - 
mation, write for Bulletin D-27 to: THE C. M. 
KEMP MFG. CO., 405 East Oliver Street, 
Bc.timore 2, Md. 


DYNAMIC DRYERS 


CARBURETORS 


METAL MELTING UNITS + INERT GAS GENERATORS 
SINGEING EQUIPMENT 
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Save time with quick-dissolving HOOKER SODIUM SULFIDES 


get clear solutions in 15 minutes 


Your production men can work 
fast with these Hooker sulfides. 

The flakes dissolve in 15 min- 
utes, even without stirring—and 
in cold water. They give a clear 
solution, free of sediment—ready 
for immediate use, with no de- 
canting. 

Hooker sodium sulfide is a light 
buff-colored material in flake or 
solid form. It contains 60 to 62% 
Na,S. Flake form is shipped in 
lacquer-lined steel drums, 90 and 
350 Ibs. net. Solid form comes in 
steel drums, 625 Ibs. net. 

Hooker sodium tetrasulfide isa 
dark red aqueous solution con- 


For fast service, phone: cHicaco 


LOS ANGELES 


NIAGARA FALLS 


TACOMA 


taining 40% by weight of Na,Sy,. 
The solution contains less than 
1% sodium thiosulfate, sodium 
carbonate, and sodium sulfite in- 
clusive. It is shipped in 55-gal. 
steel drums, 600 Ibs. net. 

Hooker sodium sulfhydrate, a 
light lemon-colored solid in flake 
form, is completely and rapidly 
soluble in water and alcohol. It 
is an exceptionally pure material 
containing 70 to 72% NaSH. It is 
supplied in lacquer-lined steel 
drums, 90 and 350 Ibs. net. 

Before re-ordering your re- 
quirements, get the facts on these 
high-purity sulfides. Just phone 


CEntral 6-1311 
NEvada 6-3826 


Nome 
Company 
Address... 
City 


eee wane 


the nearest Hooker office listed 
below. For technical data, mail 
the coupon today. 


Using sulfur compounds? These are 
only three of a selection of sulfur com- 
pounds available in volume. We've 
specialized in sulfur-chlorine products 
for more than a quarter of a century; 
can help you with your requirements 
for sulfur chlorides and oxychlorides, 
and organic sulfur compounds as well, 
If you need a special sulfur-contain- 
ing compound in quantity, we may be 
able to produce it economically for 
you. To find out quickly, just phone 
the nearest Hooker office or write us 
today. 


HOOKER ELECTROCHEMICAL COMPANY 
5 Forty-seventh St., Niagara Falls, N. Y. 
Please send dato sheets on: 
[] Sodium Sulfide 
{] Sedium Sulfhydrate 
() Sodium Tetrasuifide 


C) Bulletin 100 describing 
Hooker products and 
services 


Zone State......... 


———— — — 


HOOKER ELECTROCHEMICAL COMPANY 
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A typical CP high pressure compressor installation 


is this horizontal, four-corner, five-stage compres- 
D <c $$ U ke sor delivering gas at 3,000 psig. Intercoolers, 
with extra-large separators, are machine- 
mounted, simplifying piping layout. Low compres- 


e @) mM D re SSO rs sion ratio per stage, low rotative speed and roller 


bearings assure low power consumption and 
minimum maintenance expense, 


L100 Pty 


There’s a CP Compressor suited to your special requirements for pres- 
sures up to 15,000 psig. They’re available in vertical or horizontal, 
stationary, portable, or semi-portable package types . . . liquid or air 
cooled... manual or automatic capacity control with fixed or variable 
volume clearance pockets . . . electric motor or steam driven. For in- 
formation write Chicago Pneumatic Tool Company, 8 East 44th 
Street, New York 17, New York. 





Chicago Pneumatic 


PNEUMATIC TOOLS « AIR AND GAS COMPRESSORS «¢ ELECTRIC TOOLS »* DIESEL ENGINES «+ ROCK DRILLS +* HYDRAULIC TOOLS + VACUUM PUMPS 
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rescue dollars 
from corrosion 


Some plants take it for granted that in corrosive atmospheres 
electrical raceways have to be replaced frequently. Under 
highly corrosive conditions, sometimes it’s a matter of every 
few months. And it’s costly. 

B and B Piece Dye Works of New York was using galvanized 
conduit. Despite painting every year, conduit pitted, rotted, 
had to be replaced. 

The problem has been licked by putting electrical circuits in 
Republic “Dekoron-Coated” Electrical Metallic Tubing. 
This gives double protection against fumes and steam, The 
protection of zinc-coated steel, plus a plastic armor of poly- 
ethylene. 

Installation is easy. Connections between lengths are protected 
by vinyl or plastic tape. Racewaysare protected from end to end. 


The result? Raceways that last a lot longer and cost a lot less, 
especially where operating conditions are extra hard on con- 
duits. Booklet DEK-1 lists corrosive materials that can’t affect 
“‘Dekoron-Coated” E.M.T., also tells how to install it. Write 
for your free copy. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 
204 E. 131st Street, Cleveland 8, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Department: Chrysler Building, N. Y. 17, N. Y. 











Send for free Booklet DEK-1. 
it gives facts about Repub- 
lic Dekoron-Coated E. M. T., 
where to use it, what chemi- 


on §6REPUBLIC 
ELECTRUNITE 
E.M.T. 


Also Available on Rigid Steel Conduit Where Code Requires Threaded Joints 
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What the 


GASOLINE ENGINE 
was to transportation... 


is to BRINE mahing! 


SINCE the original Hector was a pup, making brine has been 
a crude process, haphazard, uncerzzin—and virtually wn- 
changed in two thousand years. 

But now, sir... you can get out of the Dark Ages —fast/ 

Today, with the LIXATE Process, you merely turn a valve 
and there’s your brine—when you want it—where you want 
it—automatically made—always 100% saturated, precisely 2.65 
pounds of salt per gallon. No storage. Pipeline distribution. 

Hundreds of companies have already saved thousands of 
dollars while improving the quality of their products — 
simply by installing the LIXATE Process and the LIXATOR 
(both developed by International Salt Company). Let Inter- 
national’s Industrial Division tell you all about it. And show 
you, too. 


INTERNATIONAL SALT CO., INC., INDUSTRIAL DIVISION, SCRANTON 2, PA. 
Without obligation, please have an International Industrial Engineer call to 
show me what the Lixate Process and Lixator can do for MY plant. 





My Neme 


Firm Name 





Address 








City 


THE LIXATE* PROCESS 


for making brine 


( Vr, 











HOW LIXATOR WORKS 


In the dissolution zone—flowing 
through a bed of Sterling Rock Salt 
which is continuously replenished by 
gravity feed, water dissolves salt to 
form 100% saturated brine. In the 
filtration zone—through use of the 
self-filtration principle originated by 
International Salt Company, the 
saturated brine is thoroughly filtered 
through a bed of undissolved rock 
salt. The rock salt itself filters the 
brine. Nothing else is needed. 


@@@8@@ @ C@ ‘Reg. U.S. Pat. OF. 


INTERMATIONAL SALT CO., INC. 


Scranton, Pennsylvania 


SALES OFFICES 
Atlanta, Ga. + Chicago, Ill. « New Orleans, 
La. + Baltimore, Md. + Boston, Mass. « St. 
Louis, Mo. + Newark, N. J. + Buffalo, N. Y. 
New York, N. Y. + Cincinnati, O. + Cleve- 
land, O. + Philadelphia, Pa. + Pittsburgh, 
a. * Richmond, Va. 
ENGINEERING OFFICES 
Atlanta, Ga. + Chicago, Ill. + Buffalo, N. Y. 
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DORRCO 
I 4 a 


For those applications where hydraulic classifica- 
tion is indicated for the sizing or grading of minus 8 
mesh pulps the new Dorrco Jet Sizer is the answer. 
What’s new about the Jet Sizer? First, a new - 
and more efficient — water distribution system 
which both reduces initial cost and simplifies 
maintenance. Second, extreme flexibility of cell 
arrangement — through which 1% to 21% pockets 
can be arranged in series or in banks in virtually any 
combination. 


EW has been added 


Completely re-designed 
unit makes more effective 
use of hydraulic water 

to produce clean deslimed 
fractions sized within 
narrow limits. 


Continuous product discharge is controlled by a 
fully automatic system requiring a minimum of op- 
erating attention. Low operating costs result from 
negligible power requirements and inexpensive low 
head hydraulic water. 

If you’d like more information on the Jet Sizer 
write for a copy of Bulletin 2342 available at no 
obligation from The Dorr Company, Stamford, 
Connecticut. 

In Canada: 26 St. Clair Ave. E., Toronto 5. 


», Bitter Toots TODAY te mest tomorrows demand. att Eq, 
‘ S 


WORLD -WIDE RESEARCH ENGINEERING 


EQUIPMENT 


THE DORR COMPANY + ENGINEERS « STAMFORD, CONN, 
Offices, Associated Companies or Representatives in principal cities of the world. 
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PACKAGED PRECISION 
MEASUREMENT 


A leading manufacturer of electrical 
equipment cuts weighing costs by 12% 
with accurate, remote-indicating 
SR-4° Crane Scale 


At a leading manufacturing company 
of electrical equipment, a Baldwin SR-4 
Crane Scale has decreased annual weigh- 
ing costs by 12%. The crane scale is 
used to weigh accurately huge turbines, 
generators and propulsion gears while 
they are being moved on 50 ton capa- 
city cranes. Accurate weight measure- 
ment is important information for plan- 
ning shipment of the equipment and 
its installation at the eventual site of 
operation. 

This company’s materials handling 
section found their SR-4 Crane Scale 
gave them these five important, cost- 


cutting advantages over their previous, 
beam-balance, method of weighing: 
1. Greater Accuracy—The SR-4 Crane 
Scale has been tested for accuracy of 
0.2 percent measuring loads from 850 
Ibs. to 34 tons. 

2. Greater Capacity—The SR-4 unit can 
weigh anything up to the limits of the 
50 ton cranes on which it is used. 

3. Convenience—Remote indicating of 
weights simplifies weighing operations 
... saves valuable time and manpower. 
4. Interchangeability—The SR-4 unit is 
interchangeable between all of the cranes 


Weight is measured in SR-4 crane scale in 
swivel hook (shown resting in cradle at 
left) and weight is indicated remotely on 
mobile indicator (right foreground in pic- 
ture at left), Photograph below shows 
actual weighing operation, 


in operation. Thus, one unit performs a 
multitude of weighing operations. 

5. Lower Maintenance—Maintenance is 
limited almost exclusively to simple 
greasing of the swivel hook. 

You, too, will profit when you use 
Baldwin Packaged Precision Measure- 
ment to simplify operations, save you 
time and money . . . in any measure- 
ment of load, fluid pressure or torque. 
You'll benefit by sending today for our 
illustrated bulletins which will give you 
complete detailed information. Address 
Dept. 3304, Baldwin-Lima-Hamilton 
Corporation, Philadelphia 42, Pa. 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. + Offices in Principal Cities 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 
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TAPER’*LOCK 
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Holds so tight it will F 
twist a cold-rolled shaft: 


Yes, the Taper-Lock bushing really grips the shaft— 
holds with the firmness of a shrunk-on fit. It seats 
evenly along the entire length of the hub. There's 
no collar, no protruding part, no flange to prevent 
uniform compression. Having full contact with both 
hub and shaft, the Taper-Lock bushing holds so tight it 
would twist a cold rolled shaft before it let go. Until you 
want to demount it! Then a few turns of a hex wrench 
will release it quickly and completely, without shock to 
bearings or machinery. For the full story call your Dis- 
tributor—or write to 

DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your loca! Dodge Distributor. ~“ 
Factory trained by Dodge, he can give you valuable assistance 
on new, cost-saving methods. Look for his name under ‘Power 
Transmission Machinery” in your classified telephone direc- 
tory, or write us. 
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THERE'S ONLY ONE TAPER-LOCK, 
THE BUSHING THAT MOUNTS FLUSH! 


Standardize, economize with Taper-Lock, the 
bushing that is interchangeable in Dodge sprock- 
ets, sheaves, couplings and conveyor pulleys. More 
than 2,000,000 in use! 


nn el 


DODGE 


of Mishewoak de Ind. 








»»- occupying 25 acres 
at Edge Moor, Delaware 
(adjacent to Wilmington) 


for the manufacture 








.»etank fabricators for 97 years 


pressure vessels 


Pry a 


i 


field-erected tankage 


j 


8 hm: 


" GRAVER TANK & M(FG.C0. NC. 


East Chicago, Indiana 


CHICAGO « NEW YORK ¢ PHILADELPHIA « EDGE MOOR, DEL. ¢ ATLANTA 

CATASAUQUA, PA. © PITTSBURGH ¢ CLEVELAND ¢ DETROIT « TULSA 

SAND SPRINGS, OKLA. * HOUSTON ¢ ODESSA, TEXAS « CASPER, WYO. 
LOS ANGELES « FONTANA, CALIF. » SAN FRANCISCO 
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here’s a treat for 
water treatment 
plants... 


@ Unloading and distributing bulk chemicals, often a 
problem for water treatment plants, can be a profitable operation 
with Dracco’s “Airstream” Conveying method. 

Pneumatic handling is applicable to all water conditioning 
chemicals—alum, lime, soda ash, ferrous sulfate, activated Owensboro (Ky.) water works cut construction costs by 
carbon, clay and others—and to all types of plants— burying 250-foot “Airstream” unloading line and mount- 
industrial, municipal and utility. ing storage tanks and distribution lines on roof. 

“Airstream” Conveying is done automatically with one-man 
supervision . . . there’s no costly manual handling, no 
material loss from spillage or broken bags. Buying in bulk DRACCO RECEIVER 
provides added savings. Safety and plant cleanliness are assured needa nt 
with completely enclosed, dust-free systems. Flexible 
Airstream’ Conveyors can be easily installed in old or 
new plants with minimum space requirements. 

2 HOPPER BOTTOM 

Why not investigate the treat that pays off in lower CHEMICAL CAR 
per gallon treatment costs—the Dracco “Airstream” 
technique for bulk materials handling. 


DRACCO CORPORATION 
4044 East 116th Street * Cleveland 5, Ohio 


% 


a 


STORAGE BINS 


Pennsylvania metal-working plant conveys pebble lime 
and ferrous sulfate 540-feet hy “Airstream’’, reports 
much lower handling labor costs. 


“Airstream” system at The Kansas Power & Light Co., 
Lawrence (Kan.) unloads pebble lime at 7’ tons per 
hour from box cars for treatment of condenser water. 


Ys 
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CHEMICAL ENGINEERING- 


WHEN 
OXIDATION 
IS A 
PRIME FACTOR 


Qotinum tube 


for the [0b = ! (pressure) x (diameter) sGhe 


Chow pate)"x (5p.v4/)@ 





ade 


Tube Selection Cannot be Reduced fo a Formula 


When any metal is exposed to high temperatures, 
it burns. Slow burning is called oxidation and in the 
process scale forms on the metal being burned. If the 
process continues the scale will flake off, causing loss 
of metal. 


One of the major benefits resulting from alloying 
chromium with iron is greatly increased resistance 
to oxidation at high temperatures. A tight surface 
layer of chromium-rich oxide is formed and this layer 
retards oxygen diffusion. Tests have shown that re- 
sistance of chromium alloy steel to oxidation is 
directly proportional to the chromium content of the 


—even a complicated one 


alloy. The chart below compares relative oxidation 
resistance at 1200 F of stainless and carbon steels, 
as determined by scale loss on heating 250 hours. 
But only an expert can properly evaluate all of the 
elements that make up the best analysis to match the 
requirements of your specific tubing application. 
There is no substitute for the kind of experience with 
these problems you'll find at B&W. 

To get the most benefit from B&W’s long experience 
in matching tubes to jobs, call on Mr. Tubes, your 
nearby B&W Tube Representative. He can help you 
make the best choice. 


GRAMS LOSS—250 HOURS AT 1200 F 





CROLOY 18-85 (18% Cr, 8% Ni) P 


T 
NO Ose 





CROLOY 12 (12% Cr) > 


CARBON STEEL > 


nes THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 





























Beaver Falls, Pa.—Seamiess Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio-- Welded Carbon Steel Tubing 
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Corrugated Transite makes a 
major contribution to the hand- 
some exteriors of the new Link- 
Belt, Ltd. plant in Ontario, Canada. 
The uninterrupted shadow lines 


have been created by installing the , 
large sheets horizontally. orr 


ERSTE 





ugated Ashes 


Johns-Manville 


FS $a 3 oo Re 


For maintenance-free exterior walls and roofs, 
plus protection from fire, rot and weather 


You SAVE MONEY on construction and main- 
tenance when you build with Johns-Manville 
Corrugated Transite®. Corrugated Transite 
comes in large sheets that require a minimum of 
framing . . . permits fast economical construction 
of maintenance-free industrial, commercial, 
institutional and agricultural buildings. 


Made of asbestos and cement, Corruyated 
Transite is practically indestructible. It never 
needs paint or special treatment to preserve it 

. it’s fireproof, rotproof and weatherproof. 
Corrugated Transite is also used increasingly 


JOUNS MANVILLE 


for smart interiors . . . the streamlined corruga- 
tions and attractive shadow lines that give it 
such unusual architectural appeal for exteriors 
offer unlimited interior design possibilities. 


Investigate Johns-Manville Corrugated As- 
bestos Transite and learn how you can build 
quickly and easily . . . have an attractive, long- 
lasting, trouble-free structure regardless of size 
or purpose. For complete details write Johns- 
Manville, Box 158, Dept. FM, New York 16, 
New York. In Canada write 199 Bay St., 
Toronto, Ontario. 


| Johns-Manville 
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@ Large sheets go up 
quickly 

@ Easy to fasten to steel 

@ Easy to nail to wood 

@ Easy to saw 


@ Easy to drill 





. "Murphy" reports even crowbars 
guecaety find their way into the corncobs processed in 
is plant. 




















HERE'S HOW IT WORKS — The Dings RM Magnet can be 

over y 1s, installed on chutes or liqui 

sid Gumne bub commas tae 

in @ complete range pAgd yy —K~ 
na ¢ e of sizes 

Complete details in Catalog 1315-A. . 





Murpny is what we'll call the chief engineer in the 


Omaha chemical plant of one of the nation’s largest grain 
processors.* Here’s his story — 
One day, not long after his Dings RM Suspended Tramp 
Iron Magnet was installed, he was wishing he had a pair 
of long nosed pliers. Shortly after, one of his men walked up 
and handed him a pair. They'd been pulled out of a 12-inch 
conveyor belt burden of corncobs by the Dings RM Magnet. 
Murphy was awfully glad to see those pliers and not just 
because he wanted a pair. He was thinking of what they would 
have done to the hammermills and other processing equipment 
fed by that conveyor, if they hadn’t been caught by the 
Dings Magnet. 
You might think about that, too. What's it costing 
you to “process” tramp iron in your plant? It isn’t necessary. 
Your Dings representative can show you an economical 
way to eliminate tramp iron with a Dings Magnetic Separator. 


DINGS MAGNETIC SEPARATOR COMPANY 





4730 W. Electric Ave., Milwaukee 46, Wis. 
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BAKER PERKINS 
SIZE 14 JNM2 UNIVERSAL MIXER 


uniformly blends special vinyl compounds 


for Auburn Button Works, Inc., Auburn, N.Y. 


As an intermediate processor of raw materials for plastics fabricators, the Extrusion Division 
of Auburn Button Works in Auburn, New York, compounds and blends a wide variety of special 
vinyl plastic mixtures for its many customers. Thorough mixing and intensive kneading of the 
materials is necessary to insure a uniform blend with high tensile strength, good surface 
quality, retention of heat and light stability and other characteristics important in the 
finished extrusion. To obtain these characteristics, Auburn employs a specially designed Size 
14 BAKER PERKINS JNM2 Universal Mixer with a working capacity of 50 gallons and a 
total capacity of 75 gallons. This machine is equipped with a trough shell of #304 stainless 
steel and is jacketed for 80 Ibs. steam pressure. It has cast sigma blades with dispersion 

faces, cored for steam, and is driven by a 20 h.p., 900 rpm. motor. 


BAKER PERKINS Universal Mixers are adaptable to virtually every mixing and kneading 
operation from very light to heavy duty, handling mixtures ranging in consistency from dry 
powders to stiff plastic masses. For complete information about Universal Mixers and other 
B-P equipment for the chemical processing industries, consult a BAKER PERKINS sales 
engineer or write us today. 


BAKER PERKINS INC. 


CHEMICAL MACHINERY DIVISION 
SAGINAW, MICHIGAN 
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when you ws! STAINLESS PIPE... 


To get the most economical stainless pipe for handling 
corrosive fluids, Schedules 5, 10, and 40 should be 
closely compared for: 

initial cost 

installed cost 

ease of handling 

flexibility of assembly 

flow capacity 

adequate allowable working pressure 

effective corrosion resistance 

service life 


Whichever Schedule—5, 10 or 40—is best for your 
service conditions, Carpenter makes it to meet ASTM 
pipe specifications. Carpenter Stainless Pipe is available 
in sizes up to 4 inches, depending on weight. . . in AISI 
Stainless analyses plus Carpenter Stainless No. 20 Cb, 
and Carpenter Alloys B and C for super corrosion 
resistance. For services requiring extra smooth surfaces, 
Carpenter Stainless Pipe can be supplied with 80 to 
320-grit polished I.D. and/or O.D. finishes. Adequate 
stocks are as close as your local distributor. Call him 
for information and time-saving delivery. 
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look at all 


SCHED. 5 
SCHED. 10 
SCHED. 40 


Here’s A Cost Comparison on All Three 


SCHED. 5 
SCHED. 10 


SCHED. 40 


Here's How All Three Compare in Weight 


The Carpenter Steel Company, Alloy Tube Division, Union, N. J. 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—''CARSTEELCO” 
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Stainless Tubing & Pipe 











WAYS TO 
SAVE 


BENSON ALUMINUM DRUMS 


Save on replacement costs! Strong, light- 

weight aluminum drums outlast and out- 

perform shipping containers made of other 
materials . . . offer tremendous savings on replace- 
ment costs alone. They do not rust or shatter. They 
stand up under rough treatment. In addition, alu- 
minum drums have a high salvage value. 


Save on labor and material costs! With the 

elimination of rust problems go the tremen- 

dous labor and material expenses of apply- 
ing inside enamel and sealer coatings... baked-on 
linings . .. rust-proofing ... re-tinning... galva- 
nizing .. . and other costly formulas and preven- 
tatives. You can forget drum maintenance and 
service and use rust-proof Benson Aluminum 
drums as they are for years and years. 


of glycerin in heavy-metal drums from Chi- 

cago to Philadelphia would cost $558.90... 
in Benson Aluminum Drums it would cost only 
$512.95. This saving of $46 means that every elev- 
enth carload is shipped without additional cost. 
Remember, too, that lightweight Benson Aluminum 
Drums also reduce handling costs for you and your 
customers. 


(4 Save on your chemical investment! Your 


(3 Save on shipping charges! To ship a carload 


shipments are safe against rust, contamina- 
tion and spoilage when they go in rust-proof 
Benson Aluminum Drums. You eliminate the pos- 
sibility of costly damage suits and claims. Alumi- 
num drums protect both your shipment and your 
customer good will ... and save money and worry. 


USE BENSON ALUMINUM DRUMS TO SHIP: Acids, alcohols, aniline, fats and oils, liquid fertilizers, formalde- 
hyde, hydrazine, hydrogen peroxide, inflammables and explosives, insecticides and poisons, premium petroleum 
products, propellants and many specialized products of the process industries. 


For further information, contact the Reynolds office listed under “Alu:ninum” in your classified tele- 
phone directory, or write direct to Reynolds Metals Company, 2567 South Third St., Louisville 1, Ky. 


REYNOLDS aR ALUMINUM 


EXCLUSIVE SALES AGENTS FOR BENSON CHEMICAL DRUMS 
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Monel Barometric Condenser — 
This is a parallel-flow type 

(class “IT”) barometric condenser 
for a sugar refinery. Designed by 
Mr. Henry E. Byer, the condenser 
has a shell of Monel-Clad Steel. The 
internal fixtures are solid Monel. 


Outstanding feature of this Byer 
condenser is the simplicity that 
makes it easy to maintain, as well as 
less expensive to build. There are 
no jets to become clogged, no maze 
of baffles and weirs. Yet, its design 
provides a large water contact 
surface, And its Monel construction 
provides maximum resistance to 
corrosion from the brackish bay 
water used by the refinery for 
cooling purposes. 

If you would like to know more 
about these Monel barometric 
condensers, write to Mr. Byer at 
77 River St., Hoboken, N. J. 


How Monel protects barometric 
condenser from brackish bay water 


Six years ago, a large eastern sugar refinery needed a 
new barometric condenser with which their cooling 
water could not “raise cain”. 


The refinery is situated at the back end of a brackish 
bay. The bay water is not only salty but also highly 
contaminated at times and constitutes a bad corrosion 
problem. 


The company tested a number of alloys for the new 
condenser and found that strong, easily -fabricated 
Monel® had the corrosion resistance they needed. They 
finally installed a Class “W” Byer condenser with a 
Monel-Clad Steel shell and solid Monel internals. Since 
that initial installation, they have subsequently pur- 
chased 3 more Byer condensers of Monel construction. 


Monel, whether used alone or as cladding, makes an 
ideal material for much equipment subject to severe 
corrosive attack from sea water. In processing plants 
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across the country, it is being used for heat exchanger 
tubes and tube sheets; for pump impellers, shafts, shaft 
sleeves and valves; as well as for screens, flanges, elbows, 
bolts, nuts and studs. 


And in your plant... ? Perhaps you have a specific 
water corrosion problem that Monel or one of the other 
Inco Nickel Alloys can solve. If you do, write our Cor- 
rosion Engineering Section about it. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


seo, Nickel Alloys 
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Blanket 
sulation 


FACTORY 
FAGRICATED 


...to rigid specifications 


FACTORY FABRICATION means 
that every blanket is made up of many 
felted layers of Eagle-Picher Mineral 
Wool—with ends overlapped to form 
smooth, firm edges that can be tightly, 
efficiently butted together. 


FACTORY FABRICATION prevents 
large ‘“‘voids’”’ so often found in field- 
fabricated blankets where insulation is 
simply packed in place. Rigidly con- 
trolled production methods assure effi- 
cient mineral fibers are evenly dispersed 


over the entire insulating area. 


FACTORY FABRICATION offers 
extra-sturdy, flexible construction ...a 
blanket that lends itself to scores of uses. 
Copper bearing steel laths—bound by 
uniformly spaced soft-drawn galvanized 
tie wires—keep the blankets firm but 
flexible. 

PROFIT from the advantages factory- 
fabricated insulating blankets can give 
you in your operations. Get Eagle-Picher 
Blankets for all of your important jobs. 





CERTIFIED to conform to Commercial Standards CS-117, as shown by the Certification 
seal on each blanket. Also conforms to Federal Specification HH-1-563. 





Since 1843 


THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


For greater efficiency, protection and economy, you should specify these Eagle-Picher products: 
Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements * Insulating Cements * Swetchek * Insul-Stic ¢ Fireproofing Cement 


Member of Industrial Mineral Fiber Institute 
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the Case of the 4-Headed Chemical... 


or 


Formaldehyde is Formalin (37% strength 

in water). It's Paraformaldehyde, with over 91% 

ae "| men. A \ active chemical. It's Trioxane, when you need 
Rayasam tember wn anhydrous formaldehyde. Or—for a complete 























switch — it’s Formcel* Solutions —in alcohol 





instead of water—one big step ahead 
in making alcoholated resins. 


When formaldehyde figures in your formulation, 

a Celanese is your first source. Only Celanese 
Za ehcese! gives you a choice among the “Formaldehyde 
a TRI ox ANE Four”. All four are poosanen by an integrated 
Ba process ... petrochemically . . . completely 
a : independent of outside sources. All are avail- 
able in volume throughout the country. 


The right formaldehyde can make the competitive 
difference—in costs and quality. Talk it over at 
“headquarters’’—your local Celanese representative. 
Celanese Corporation of America, 

Chemical Division, 
180 Madison Avenue, New York 16. 


"Req. U.S. Pat. Off. 





On a 500 gallon paint order a price differential of 
$1.05 per gallon amounts to quite a tidy saving. 


Or does it? 


To buy protective coatings primarily on price is 
about as safe as walking through a reptile farm in 
your bare feet. You may get through, but the 
chances are that somewhere on the way you're going 
to get bitten. 


We make Tygon Paint. We have for over fifteen 
years. It costs a few pennies more to buy im the can. 
It costs a lot less on the job. You'll find it real hard 
to buy “protection by the year” at a cost anywhere 
near as low as you'll pay for Tygon protection. 


Tygon Paint is pure Tygon plastic in a solvent 
vehicle, It’s applied cold by spray gun or brush, 
preferably over Tygorust Primer. It air dries quickly 
to form a tough, flexible, impact-resistant plastic 
film. Tygon Paint possesses excellent resistance to 
acids and alkalies, and to oils and water. 


SPECIALISTS 


Tygon is not a “universal” coating. For some appli- 
cations it is not at all suitable. For others it may offer 
only limited protection. But for the big majority 
of corrosion-resistant applications you'll find Tygon 
Paint your best, your safest, and, in the long run, 
your most economical buy. . 


WRITE FOR THIS FREE BOOKLET 


Bulletin 750 tells you where and how you can use Tygon 
Paint to solve your corrosion problems. It’s free, on request. 
Address: The U. S. Stoneware Co., Plastics and Synthetics 
Division, Akron 9, Obio. 


AKRON 9, OHIO 


IN REDUCING PLANT MAINTENANCE COSTS 


THROUGH MORE EFFECTIVE MEANS OF CORROSION CONTROL 
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Edward T, Thompson 


® First polyethylene has been made at Carbide’s new Seadrift, Tex., 
plant, although full plant won't be finished before December. 


© BuMines’ $4.5 million alumina-from-clay plant at Laramie, Wyo., 
has been sold for $1.2 million to Ideal Cement Co., Denver. Con- 
crete aggregate will be made, but plant is available without cost for 
alumina production anytime the government wants it. 


Cooking time slashed for sulfite pulp 


A 30% decrease in cooking time with no loss 
in quality is claimed for a new sulfite pulping’ proc- 
¢ss now in use by United Paper Mills, Ltd., of Fin- 
land. Other Finnish mills are already converting 
to the new method. 

Details of the technique are still under wraps, 
but it is known that the process differs greatly from 
the “Va-Purge” method developed recently in 

“Canada. Most of the time saving occurs in the 
first or penetration phase of cooking, which has 
been cut to only 14 hr. Previously a minimum of 
3 hr. was considered necessary to assure good qual 
ity pulp. 

A further advantage cited for the process is 
that cooking time can be accurately predetermined. 
There's no need for extensive sampling of pulp 
and cooking liquor. 


Two hit by citrie suits 


With a double-barreled blast, Ferment-Acid 
Corp., New York, has served notice that it plans 
vigorous enforcement of its patent on the Szucs 
“deep fermentation” process for manufacture of 
citric acid, ‘Iwo patent infringement suits have 
already beenrfiled, one for more than $5 million 
against Chas. Pfizer & Co. of Brooklyn, another 
for over $1 million against Miles Laboratories of 
Elkhart, Ind. 

Both Pfizer and Miles make citric by what 
they call a “submerged fermentation” process, 
which Pfizer says is not remotely related to the 


Szucs method, But Ferment-Acid maintains that 
its U.S. patent No. 2,353,771 (issued in 1944 and 
upheld in 1946) covers this process and is asking 
for triple damages for the alleged infringements. 

According to the complaint, Pfizer once held 
an option to license the deep fermentation process 
developed by Ferment-Acid’s chief chemist, Joseph 
Szucs. A contract executed between the two firms 
in 1944 provided that Szucs would help Pfizer's 
technical staff evaluate the commercial merits of 
the process. If the U. S. government issued a 
patent (which it subsequently did) Pfizer could 
then obtain a licensing agreement. 

After 16 months of investigation, Pfizer de 
cided that the process wasn’t suitable and dropped 
the project. Now Ferment-Acid claims that Pfizer 
“has been secretly using the principles, data, know 
liow and other detailed infermation” it obtained 
during the study. Pfizer emphatically denies the 
entire allegation, as does Miles Laboratories, and 
the battle rages. 


Phosphoric process gets new looks 


Agressively pursuing the ample detergent mat 
ket in the Ohio River Valley, two companies have 
just brought major new and unusual phosphoric 


acid-sodium polyphosphate plants on stream in 
the Cincinnati area: Shea Chemical Corp. at Jef 
fersonville, Ind., and Virginia-Carolina Chemical 
Corp. at Fernald, Ohio. 

Basically, both plants burn phosphorus in a 
combustion chamber to form P.O, hydrate this to 
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55% phosphoric acid and form phosphates by re- 
action with soda ash, Final steps are drying and 
calcining to tripoly- and other sodium phosphates. 

But there the similarity ends. ‘Taking off from 
the basic process, both firms have sidestepped con 
ventional design, each coming up with important 
equipment and process innovations. 

Getting away from the usual vertical com- 
bustion chamber, Shea has developed a “horizontal 
design” that’s shaped like a quonset hut. Built 
of graphite blocks, it has the largest single unit 
capacity in the U. §.—12 tons of acid an hour. 
Total plant capacity for polyphosphates is 80,000 
tons a year, 

Advantages cited for the horizontal design 
are three-fold: better temperature control, better 
structural stability, less leakage. 

In place of a conventional drum dryer, Shea 
uses a huge spray dryer to remove water from the 
phosphate feed to the calciner. It’s cheaper to 
build and maintain, lends itself more easily to 
continuous flow. | 

At its $1 million Fernald plant, Virginia 
Carolina also breaks tradition in order to lower 
capital costs. Attacking the combustion chamber 
design from another angle, they've kept the vertical 
Shape, but have substituted stainless steel for 


graphite blocks, Acid capacity is 36.000 tons a 
year, Stainless steel is also used for the hydrator, 
which is normally made of carbon panels. 

Another V-C innovation is that the calciner 
takes phosphate slurry directly, drying, calcining 
and cooling in one unit. Advantages are in cheaper 
maintenance and ease of automatic control. 


Boron, alcohol and iron go te gasoline 


Already a welter of claims and counter-claims, 
the gasoline market now has two more new addi- 
tives to contend with. And a little farther down 
the line there are indications that tetraethyl lead 
may have to fight to keep its dominance in the 
anti-knock field 

Standard Oil of Ohio has added a “special 
form” of boron to its premium gas. It’s said to 
give better mileage, and less preignition loss. 
(Sound familiar?) Sohio also is using aviation 
anti-kaock fluid for better volatility, less wear. 

Not quite so worried about preignition, but 
nonetheless anxious to get into the additive swing, 
Sinclair is putting MHM (monohydroxv methane, 
somewhat better known as methanol) into its 
gasoline. More power, less stalling are claimed. 

Going more basic, Hercules Powder is studv- 
ing new anti-knock compounds, presumably trying 
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to find something less toxic than tetraethyl lead. 
One that’s evidently promising, though still in 
the laboratory stage, is bis(cyclopentadienyl) iron. 
Patents covering its use as an anti-knock fluid have 
been filed in the U. S. and Australia. 


From resin to varnish in seven minutes 


With little or no pressure and at relatively 
low temperatures, you may soon be able to make 
paper stock from wood chips in 120 seconds, or 
ieduce marble chips to pigment size in 240 seconds. 
If you want to react synthetic resins to varnish, it 
will take a little longer--4 to 7 minutes. 

Fantastic as it may sound, all these have 
actually been done—at least on a small scale. The 
secret is in high frequency grinding and mixing. 

Soon to be licensed in the U. S., the Polytron 

invented by Prof. P. Willems of Soleure, Switzer 
land—strutted through its paces at the Instruments 
I'xposition in Philadelphia this fall. ‘The rotating 
heads and stator rings of the device subject 
materials to shear, shock, impact and interparticular 
attrition resulting in a complex high frequency mix 
ing and grinding effect. Cumulative frequencies 
as high as 240,000 cycles per sec. are attained in 
some models, 

In use, the mixing head, attached to a motor 
driven shaft, can be inserted in any process space 
or vessel. Frequency is regulated by wholly 
mechanical means from low sonic to ultrasonic. 
Power input can be varied from 60 watts in the 
laboratory to 150 kw. in commercial installations. 

Although new to this country, the Polytron is 
fairly widely used in Europe, particularly by I. G. 
Farben which has more than 250 units operating. 
in the U.S., several large chemical firms are known 
to be quite interested. 


Zine oxide process bypasses roasting 


As soon as financing is completed, Northwest 
Refining & Chemical Co. plans to build a new 
plant near Spokane, Wash., to preduce 5,000 tons 
a year of various grades of zinc oxide. If built, 
it will be the first commercial attempt to use a 
new process that’s claimed to make high grade 
oxide directly from zinc sulfide ore concentrates 
without prior roasting. 

According to Barnard Wilcox, president of 
Northwest, the process can start with either stand 
ard concentrates (50-55% zinc) or low-grade flota 
tion concentrates (30-40% zinc) and make either 


(Continued on page 104) 
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Adjust-O-Feeder 
Model 2-47 
Diaphragm Type 
Capacity 8 GP 
ing unit; 0 to 1 
Available Si 
and Triplex 


Chemical Proportioning Pumps 


§ ADJUST - O - FEEDERS 

@ | —the economical, quick 

Ce >» answers for chemical 
=» proportioning in proc- 


i 2 ess operations. 
These versatile pumps are complete, self-contained and 


ready to operate. They need only electrical and piping 
connections to go to work. Most requirements for additive 
injection, application of treating chemicals, filling and dis- 
pensing, as well as sampling in chemical processing, are 
readily met by Adjust-O-Feeder proportioning pumps. 
Write for Bulletins. Proportioneers, Inc., 369 Harris Ave., 
Providence 1, Rhode Island. 





DIVISton OF 6B-1-F LNDUSTRIES, INC. 
BUILDERS §tRON FOUNDRY @ OMEGA MACHINE CO. « BUILODERS- PROVIDENCE, INC. 
QDrcccet: 


TECHNICAL SERVICE REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES, CANADA, MEXICO AND OTHER FOREIGN COUNTRIES 
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ADVICE: Replace switches and fuses with compact G-E RESULT: Reliable primary power service from main sub- 
switchgear designed with adequate interrupting capacity. station. Corrosion problems minimized. Pre-assembly of this 
Place the equipment in ventilated room to combat corrosion. metal-clad switchgear at factory cut installation time. 


G.E. helps convert wartime plant 


~ : a o 


ADVICE: Replace open motors in corrosive areas with G-E ADVICE: Place this 500-kva load-center substation near 
totally enclosed, fan-cooled, corrosive resistant Tri-Clad* work load which is remote and in less corrosive atmosphere. 
motors. RESULT: G-E motors, such as these driving recircu- RESULT: Reliable power supply, fewer power lines from 
lating pumps, last longer, require less maintenance. primary station, selective fault isolation of secondary circuits. 
Reg. Trade-mark of General Electric Company. 
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ADVICE: Replace open pole lines for primary dis- 
tribution with armored cable. Install G-E double- 
































Pain 


RESULT: Fewer and better protected primary lines. 


Selective tripping of load-center circuit breakers 


limits secondary power outages to faulty lines. Addi- 


ended load-center unit substation in ventilated room 
tional units may be added in the future. 


in center of load area, 


into efficient fertilizer producer 


Step-by-step installation of G-E electrical system 
keeps production smooth at ex-superphosphate plant 


A large chemical company operates a superphos- 
phate plant built during World War II, which 
has been converted to the manufacture of a 
high-grade fertilizer. The plant’s electrical equip- 
ment needed to be replaced-——and without inter- 
rupting production. 

General Electric engineers—called in on the 
problem-—made an extensive plant survey and 
recommended a step-by-step electrical modern- 
ization program. The program as adopted 
combined latest techniques and modern equip- 
ment to effectively combat the extreme corro- 
sion caused by sulphuric acid, phosphoric dust, 
and other chemicals. 

In succession, a compact G-E prirnary sub- 
station was installed in a ventilated room 


vulnerable power lines were replaced with G-E 
armored cable -G-E unit substations were 
located near load centers to cut power losses 
and open motors were replaced by G-E totally 
enclosed motors designed for chemical service. 
Result: the company reports complete satisfac- 
tion with the system. 

Whether you plan to build, expand, or mod- 
ernize a chemical plant, you too can profit by 
the services of G-E specialists in application 
and field engineering. These and other spec- 
ialized engineering services are available to you 
through your local G-E Apparatus Sales repre 
sentative. Call him early in your planning stage. 
General Electric Company, Schenectady 5, N. Y. 


662-46 


Engineered Electrical Systems for the Chemical Industry 


GENERAL @@ ELECTRIC 
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leaded or lead-free oxides of pigment quality at 
96% purity. “At a slight additional cost,” says 
Wilcox, “zinc oxides 99.8% pure could be 
produced.” 

Here’s how the process works: Concentrates 
are dred, passed through vibrating screens and 
conveyed to multiple ignition chambers of a 
special reverberatory furnace. Flash oxidation of 
the ore in air at 2,600 F. and rapid segregation 
separates the raw materials into slag, metallic oxides 
and combustion gases. 

Zinc oxide particles (maximum size: two 
microns) are carried by the gases through a baffle 
system that aids in slag precipitation, then through 
a flue system that cools the gases to about 300 F. 
rom there the mixture goes to bagging where 
about 98% of the zinc oxide is recovered. 

Wilcox estimates the preposed plant will cost 
$180,000—“about 10% of the capitalization of the 
average plant.” ‘Total production costs are esti 
mated at 7-8¢ a Ib., including raw materials, Only 
two operators will be needed per shift. 

So far all process tests have been on a rather 
small scale. One decision that has yet to be made 
is whether to go through a pilot plant stage before 
the commercial scale-up. At least one engineer 
who has studied the process believes pilot plant 
ing will be essential to solve several problems of 
product quality control. 


First atomic pile for industrial research 


After a long, patient wait, industry is at last 
going to get a chance to use a nuclear reactor 
as a tool for private, commercial research. With 
the AEC’s blessing, Armour Research Foundation 
of Illinois Institute of ‘Technology will build a 
50,000 watt reactor in the heart of Chicago. Plans 
for the $500,000 project have been submitted to the 
ALC for consideration of the design and schedule 
of operation. 

When completed next fall, the reactor will 
allow investigation into such hitherto out-of-bounds 
fields as food and drug sterilization, high polymer 
studies of the structures of plastics and rubber (by 
neutron diffraction), wear and friction studies, 
development of new metals and alloys and medical 
techniques for diagnoses and therapy. No power 
will be generated, but ARF expects to work on 
peripheral problems in that field. 

Of great local significance is the fact that the 
new reactor will be able to supply elements with 
short half-lives—under two days—which due to 
transportation time can’t be shipped very far from 
Oak Ridge. Midwest companies will thus have 


twice as many elements to work with as can be 
had at the present time. 

To finance the project, ARF will put up 
about one-third of the total cost and seek the rest 
in $20,000 grants from industrial concerns in the 
Chicago area. And these grants will be no mere 
donations. Each one entitles the company to a 
three-year research program of its own choosing. 
Companies are being contacted in widely diverse 
tields—chemicals, foods, metals, plastics, elec- 
tronics, power, petroleum. 

The only non-AEC reactor now in existence 
is a small one at North Carolina State University. 
At least three more are planned, but all for educa- 
tional and college research. ARF’s will be the 
first directed entirely toward industrial research. 


Three more oil firms head inte ammonia 


Following quickly on the heels of Standard 
Oil of Ohio, which in August decided to build an 
anhydrous ammonia plant, three more petroleum 
companies have served notice that they'll soon be 
marketing nitrogen products. ‘Two new plants are 
involved, both to charge byproduct hydrogen. 

In a joint venture, Standard Oil (Ind.) and 
Sinclair Refining will build a  300-ton-per-day 
anhydrous ammonia plant at Hammond, Ind. 
Hydrogen will be piped in from a nearby refinery 
of each firm (Standard’s at Whiting, Sinclair’s at 
ast Chicago). Each company will market its 
own share of the output independently when 
production starts early in 1956. 

And at Marcus Hook, Pa., Sun Oil will add to 
its extersive petrochemical operations by building 
a $9 million anhydrous ammonia unit to produce 
300 tons a day. Readily available hydregen from 
the company’s catalytic reformers there was one 
of the big factors in the decision. 


Mammoth union mergers: one hit, one flop 


Two tries by leaders cf the CIO and the O# 
Workers International Union to unite the vast 
majority of oil and chemical workers irto one huge 
union have just about run their courses. Ore 
merger of OWIU and CIO’s United Gas, Coke 
and Chemical Workers—is a cinch to go through. 
The other—merger of OWIU and all independent 
oil unions (Chementator, May 1954) -seems 
doomed. 

By a vote of 667-192, the Gas, Coke and 
Chemical union has approved complete merger 


(Continued on page 106) 
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If Sulfuric Acid is one of your 
Major Process Requirements 


..e have you considered 


locating in these 


strategic spots? We 


East... West... or wherever 
else sulfuric acid is required, 
General Chemical keeps pace 
with industry, creating new and 
better facilities to serve indus- 
try’s ever-growing demands .. . 
to assure fast, efficient service! 


Today, General provides 
twenty-one sources of supply in 
industrial centers across the 
country. Each is well geared to 
serve regional requirements, of- 
fering customers the advantages 


’ 


of ‘‘next door’’ location to 


General's modern plants. Virtu- 








* 


Bay Point 

















El Segundo 


General Chemical has 

sulfuric acid producing 

facilities and supply points in 
thia country and Canada* at the 
locations shown here. 


Basic Chemicals 


for American Industry 


hemical 
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ally every one of these areas is 
strategically situated ideal 
for new industrial developments, 
with large acid facilities already 
installed to provide their needs. 


If you are considering a new 
plant location . . . and sulfuric 
acid is one of your major proc- 
ess needs .. . why not discuss 
your plans with a General 
Chemical representative? Per- 
haps he can provide vital infor- 
mation on acid availabilities that 
will help you in your decisions, 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices in Principal Industrial Centers from Coast to Coast 
*in Canada, The Nichols Chemical Company, Limited 
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with OWIU. All that remains to make it official 
is OWIU ratification at its Nov. 15 convention— 
regarded as a mere formality. ‘The new union will 
be called the Oil and Chemical Workers Inter- 
national Union and will include some 84,000 
members from the chemical union and 90,000 from 
the oil group. 

But the formal vote doesn’t really tell the 
story of the tense struggle to push the merger 
through. 

Opposition to the move was (and still is) quite 
vigorous, even among top brass in the chemical 
union. And most observers feel that it wasn’t an 
insatiable desire to merge that caused rank-and-file 
chemical workers to vote as they did, but rather a 
statement by CIO president Walter Reuther that 
if the merger attempt fell through, the CIO 
would not provide the chemical union with any 
funds for further organizational work. 

Now that the merger is essentially accom- 
plished, though, no such threat remains. Reuther 
has promised that the CIO will pour men and 
money into an all-out drive to organize both the 
oil and chemical industries. The goal: a million 
members. 

Quite the reverse ending has come to the 
attempt to merge OWIU and the various inde- 
pendent oil unions. It had been hoped that a 
merger ratification convention could be held last 
August, but failure of most independents even to 
vote on the proposal has about killed the drive. 

Backers say the door is still open for OWIU 
to try to build a stronger, bigger oil union, either 
by merger or by outright organizing drives within 
the independents. OWTU has been released from 
two-vear-old commitments to refrain from such 
organizing and, unless unexpected new life is 
bieathed into the merger proposals, will probably 
take steps in that direction. However, OWITU 
president Jack Knight has indicated that the only 


independents likely to be invaded are those that 


are now weak or disorganized. 


New process recovers first oil from sand 


Important field tests aimed at economical 
extraction of petroleum from Alberta’s extensive oil 
sands along the Athabasca River are now being 
conducted by Can-Amera Oil Sands Development, 
Ltd. of Calgary. S. M. Paulson, president of the 
firm, says the “first oil has been extracted and 
results were most satisfactory.” 

Engineering details of the new process being 
used are still secret, but Paulson claims it differs 
from all methods tested previously, including steam 
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and hot water separations, fluidized processing and 
direct distillation. It employs an experimental 
portable extraction unit designed by Gordon R. 
Coulson, a Calgary building contractor, and built 
by DeLaval Separator Co. 

Alberta’s oil sand deposits are the largest in 
the world, containing many times more oil than 
the combined known reserves of all the rest of 
the world. Can-Amera has an 18 month lease on 
the Alberta government’s experimental recovery 
plant at Bitumont. 


Good news for Northwest power 


An agreement has just been concluded be- 
tween the government of British Columbia and 
Kaiser Aluminum whereby the company 1is_per- 
mitted to carry out engineering and geological in- 
vestigations of sites for the construction of a storage 
dam in Castlegar Narrows on the Columbia River 
(about 30 miles north of the U. S.Canadian border). 

The project envisages construction and opera- 
tion of a huge reservoir to provde upstream storage 
for power generating facilities—both existing and 
future at dams downstream in the U.S. Because 
the $25 million dam will be of the low-head type, 
no electricity will be generated at the site. 

Kaiser is committed to spend at least $100,000 
on feasibility investigations before March 1955. 
If the project still looks good, Kaiser will form 
a Canadian company, which will then apply for a 
water license necessary to permit construction. 

If indeed the dam is built, the firm generation 
capacity added to downstream hydroelectric units 
will vary from 300,000 to 600,000 kw. British 
Columbia expects to net about $1] million annually 
in taxes and water rental fees. Kaiser, which has 
aluminum smelters in Washington, would of 
course benefit from any project that helps firm 
up hydroelectric generation in the Northwest. But 
the company has given no indication as to how it 
expects to get its money back. 

This agreement is just one example cf the 
“new look” in the development of the Pacific North 
west’s tremendous, largely untapped hydroelectric 
generating capacity. And it illustrates the Presid 
ent’s “partnership” policy in its broadest sense. 
Normally partners are thought of as a private utility 
and the federal government. Now a process in 
dustry is leading the way, working in partnership 
with both the federal government—through Bonne 
ville Power Administration—and the provincial 
government of British Columbia. 


For more of WHAT'S HAPPENING 
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Mathieson Sulphuric: meets the acid test 


Here, at one of the largest sulphuric acid units in the 
world, strict production control keeps the Mathieson 
product a standard of quality in the chemical industry. 
In this combustion chamber, elemental sulphur is 
burned to form sulphur dioxide which is reacted with 
oxygen and water to make sulphuric acid of high 
purity. This is one of seven Mathieson sulphuric acid 
plants, located in key industrial areas, that together 
produce an important part of the nation’s fifteen 
million ton annual output. 


Consistent product quality is typical of all Mathieson 
chemicals. In addition, Mathieson offers consumers 
the protection of multi-plant production facilities . . . 


3 major alkali plants, 5 chlorine plants, 3 ammonia 
plants . . . as well as practical technical assistance with 
chemical handling and application problems. 

In planning your chemical requirements call in your 
Mathieson representative. Perhaps you can buy to 
better advantage from one of America’s largest pro- 
ducers of basic industrial chemicals. 


OLIN MATHIESON CHEMICAL CORPORATION 


v INDUSTRIAL CHEMICALS DIVISION 


BALTIMORE 3, MARYLAND 
DAATHIESON 


2613 


CAUSTIC SODA - SODA ASH + CHLORINE » SULPHURIC ACID - SULPHUR - AMMONIA - NITRATE OF SODA + BICARBONATE OF SODA - NITRIC ACID - SULPHATE OF ALUMINA - SODIUM CHLORITE PRODUCTS 
ETHYLENE OXIDE + ETHYLENE GLYCUL + DIETHYLENE GLYCOL + TRIETHYLENE GLYCOL + POLYGLYCOLS - DICHLOROETHYLETHER + ETHYLENE DICHLORIDE - METHANOL + SODIUM METHYLATE + ETHYLENE DIAMINE 
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The massive total of $4.6 billion 
spent by the petroleum industry 
last year for expansion will prob- 
ably be just about equalled in 1954. 
And in the refining end of the busi- 
ness, outlays are expected to show 
a substantial increase for 1954 over 
1953. 

Practically every oil company is 
involved in the race to expand and 
modernize facilities. Typical are 
the tem projects cited below. With 
one exception, all were revealed in 
just one two-week period late this 
summer. 

The Ohio Oil Co. started up a 
new 8,300 barrel per day Houdri- 
former at Robinson, Ill. Catalytic 
Construction engineered and built 
it, reportedly for considerably less 
than the original estimate. 

Rock Island Refining Co. in- 
stalled a UOP Platformer near In- 
dianapolis, Ind. 

Salt Lake Refining Co., a sub- 
sidiary of Standard Oil of Cal- 
ifornia, began building a $2.5 
million fluid cat cracking unit 
at Salt Lake City, Utah. Fluor 
Corp. is handling the construction. 

Standard Oil Co. (Calif.) put a 
$20 million, 40,000 bpd. fluid cat 
cracker on stream at its E] Segundo, 
Calif., refinery. 

Standard Oil Co. (Ind.) dedi- 
cated a 30,000 bpd. refinery at 
Mandan, N. Dak. Major facility is 
a four-process combinaticn unit. 

Sun Oil Co. will erect a 27,000 
bpd. Houdriflow cat cracker at 
Toledo, Ohio. It will replace all 
1939 model Houdry fixed-bed units 
there and will be built by Catalytic 
Construction. 

Sun Oil also plans a new 18,000 


bpd. Houdriformer at Marcus 
Hook, Pa., for early next year. The 
reactors will be horizontal instead 
of vertical to minimize pressure 
drop through the bed. 

Sunray Oil Corp. of ‘Tulsa com- 
pleted a 5,000 bpd. Platformer at 
Duncan, Okla. 

The Texas Co. started up the 
world’s biggest Platformer—20,000 
bpd.—at Port Arthur, Tex. It’s the 
first of ten such units planned. 

Gulf Oil Corp. plans to stop 
operations at Sweetwater, Tex., and 
Pittsburgh, Pa. Although this looks 
like a reversal in the expansion 
trend, actually it was done to 
achieve maximum economy in over- 
all refinery operations. 


AEC Plans $40 Million 


Uranium Expansion 


Uranium-processing facilities in 
the St. Louis, Mo., area will soon 
be greatly expanded—at a cost of 
$40 million — if present Atomic 
Energy Commission plans go 
through. According to information 
sent to the office of Rep. Price 
(D., Ill.), several locations are being 
considered, including Weldon 
Springs, Mo., site of an ordnance 
works during World War II. 

Most likely operator of the pro- 
posed new units is Mallinckrodt 
Chemical Works of St. Louis. This 
company has been doing work for 
the AEC since 1942, now processes 
uranium ore concentrates into feed 
material for the AEC’s gaseous dif- 
fusion plants at Oak Ridge, Tenn., 
and Paducah, Ky. 
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No Drop in Oil’s Spending 


Feature News 


This Month 


Acetylene From Methane 
Soluble Riboflavin 
Kiln Process for Zirconia 


New Use for Ultraviolet 








National Aniline Making 
More Maleic Anhydride 


' Another new unit has gone on 
stream at the new Moundsville, W. 
Va., plant of the National Aniline 
Division of Allied Chemical & Dye 
Corp. Built to produce maleic 
anhydride tablets and fumaric acid 
crystals, it’s believed to he the larg- 
est and most efficient plant of its 
kind in the world. Last February 
an aniline unit was started up at 
the same location. 

Commercial production of mal- 
eic anhydride was pioneered by Na- 
tional Aniline at Buffalo, N. Y., 
in 1933, The improved tablet form 
being made at Moundsville resists 
degradation in handling and mini- 
mizes fines. In addition, tablets 
are handy to use and dissolve 
quickly. 

Reason for building the new fa- 
cilities is the rapidly increasing use 
of dicarboxylic acids and anhydrides 
in paints, plastics, plasticizers and 
polyester resins. Assured of an 
ample supply of raw materials with 
in the Allied Chemical group, the 
unit can be expanded quickly as 
market demand increases. 
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Easy Way to Formaldehyde 


After a year and a half of successful operation, 


Reichhold Chemicals doubles capacity at Seattle plant. 


Here are details of its unique catalytic conversion. 


When Reichhold Chemicals, 
Inc., stopped buying formaldehyde 
on the West Coast in December 
of 1952 and started making their 
own in Seattle, they left some 
things unsaid. Few details about 
the new plant were made known 
at that time but there were enough 
to piece together the conclusion 
that the process was different, bet- 
ter and cheaper. 

The basic step, catalytic oxida- 
tion of methanol with compressed 
air, involved a new catalyst—de- 
scribed as a combination of metallic 
oxides—instead of the conventional 
silver type. 

Completion of expansion on 
June 1 this year upped plant ca- 
pacity from the original 12-million 
to 25-million Ib./vr. And with 


patent applications now filed a 
more detailed description is avail- 
able. 

Here’s how Reichhold sums up 
the advantages of its new process: 

e Produces high quality prod- 
uct economically using a_ single 
converter instead of 20 to 200. 
Formation of para-formaldehyde 
is eliminated. 

e Investment is far less than 
in the usual formaldehyde plant. 
Requires no methanol distillation 
or recovery equipment. Air purifi- 
cation ahead of the catalyst is not 
necessary. And mild steel, instead 
of stainless, is satisfactory in most 
parts of the system. 
> Catalyst Is Different--The process 
is significantly different from the 
conventional silver catalyst oxida- 
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tion process. Involves no dehydro- 
genation. The metallic oxides cat- 
alyst gives formaldehyde yields 
greater than 90% over-all efficiency. 

To start, a centrifugal pump de 
livers methanol to the steam-heated 
vaporizer, As methanol enters, it 
mixes with air supplied by Nash 
water-sealed rotary compressors. 
The gas mixture is heated to 220- 
350 F. and passed through the 
catalyst tubes. 

Reaction proceeds at 650-800 F.., 
controlled by the feed ratio and a 
Dowtherm bath around the catalyst 
tubes. Gases leave the converter 
at about 500 F. and then a water 
aftercooler brings them down to 
220 F. 
> Absorption, No Distillation~The 
reaction gases are absorbed in water 
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WHAT'S HAPPENING ... 


acy "= 


in a bubble-cap column. Tower is 
standard design with two water- 
cooled heat exchangers in the upper 
section to cool the liquid formal- 
dehyde, Proper control of tem- 
peratures in the aftercooler and ab- 
sorption tower eliminates the for- 
mation of solid para-formaldehyde. 
* The iower section of the absorp- 
tion tower—where a strong solution 
exists—is kept above 90 F. while 
the upper section is cooled for 
better absorption efficiency. 
Except for formic acid content 

and 1-2 ppm. of iron, which are 
removed by subsequent ion-ex 
change, the product meets or sur- 
passes all commercial standards for 
purity. 
> Other Features—Another advan- 
tage claimed for the process is that 
the safety hazard is reduced by 
having less methanol in the system. 
No liquid methanol is present in 
the vaporizer as in the usual evap- 
orator-type vaporizers. Also process 
control is simplified since there are 
only three critical process variables: 

¢ Feed ratio 

¢ Converter bath temperature 

e Make-up water rate to the 
absorption tower 

Since poisoning of the catalyst 


a 2" Oe. 


FORMALDEHYDE PLANT at Seattle—model 


for future construction. 


by air-borne contamination is not 
a factor, the plant requires only a 
small operating staff—one man per 
shift—under the supervision of the 
production manager, There are no 
air-filter or scrubber operations 
necessary. 

> Practically Automatic—The in- 
strumentation is extremely simple 
vet the process is practically 
automatic, 

An orifice flowmeter controls the 
air flow from the compressor while 
methanol is measured by displace- 
ment, Rotameters indicate gas flow 
rate and also the make-up water 
rate to the absorption tower. 

Movable thermocouples in small 
tubes are placed in the catalyst 
bed. Flow of Dowtherm vapor to 
the condenser regulates the con- 
verter temperature. Steam forms 
continuously from vaporizing cool- 
ing water in the Dowtherm con- 
denser and the product gas after- 
cooler. 

Product strength can be meas- 
ured by titration and the operator 
checks specific gravity each hour. 
The remainder of the control points 
are operated by hand since they re- 
quire no change once they are set. 
Examples are the water flow to the 
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VAPORIZERS mix air-methanol feed 


to converter. 


tower cooler and the steam temper- 
ature in the vaporizer. 

> Design & Construction — ‘The 
plant was designed and built in 
six months under the direction of 
Reichhold. Seattle personnel with 
some assistance from the central 
cngineering group, 

Large savings are attributed to 
the fact that mild steel can be 
used throughout the system for 
equipment and piping except for 
the absorption system, The absorp- 
tion tower is Type 347 stainless 
stecl and Type 304 is used for 
tower piping. 

The process piping to storage is 
polyethylene and the storage tanks 
are mild steel lined with resin. 
> The Fconomics—The plant, de- 
signed for a capacity of 25-million 
lb./yr. of formaldehvde, was com- 
pleted at a cost of $250,000. Aver- 
age utility consumptions per pound 
of formaldehyde are: 

0.8 Ib 


0.9 cu. ft. 
0.08 kwh. 


Steam 
Water 
Power 


Most of the formaldehyde that 
Reichhold produces is captive for 
phenolic and urea resins made at 
Seattle and other West Coast 
plants. The remainder is being 
sold in the Pacific Northwest in 
such varied industries as paper, 
leather, plastics and disinfectants. 

The low construction cost makes 
this a process that could be located 
throughout the country wherever 
formaldehyde is needed. Although 
Reichhold’s newest formaldehyde 
plant at Charlotte, N. C., (capacity 
25-million Ib./yr.; opened Oct. 15) 
did not incorporate this new pro- 
cess, it is expected that future ex- 
pansions will. In addition the pro- 
cess will be offered for license. 





John Armstrong (right), president of 
Delta Engineering and Conditioning 
Co., East Orange, N. J., and A. G. 
Scott, Celanese plant engineer, discuss 
final details of the installation just 
prior to putting the system into service. 


To solve a problem, first get to the center of it; 
and that’s just what the engineers of Celanese 
and Delta Engineering did at the Celanese Corp. 
of America’s Summit, N. J. research lab. 

The nub of the problem called for controlled 
temperatures to be made available throughout 
the building for research and pilot plant work. 
The solution centers on a gee brine storage 
chiller centrally installed in the basement. 
Around it is the system of the closed-circuit type, 
composed of compressor, pumps, brine make-up 
and mixing tanks, with all instruments and con- 
trols mounted in a centrally located centrol 


panel. 


“\SS0We MICALS 


Elimination of the conventional, open roof 
tanks means a clean system, while careful inte- 
gration of units ensures ease of maintenance. 
This compact p+ chiller installation, requiring 
only minimuen insulation and floor space, is fac- 
tory assembled in the 780 gal. brine storage tank. 
From here, brine is circulated throughout the 
building at —15°F. to —10°F., with Freon 22 
used as the cooling medium. 

We believe that you, like the Delta Engineer- 
ing and Conditioning Co., will find it easy and 
profitable to work with p+« specialists in the 
design, manufacture and application of heat 
transfer equipment. Write for information. 


the Pafterson-Kelley Co., inc. 


210 Lackawanna Avenue, East Stroudsburg, Penna. 


101 Pork Avenue, New York 17 * Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities. 
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WHAT’S HAPPENING ... 
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CONCRETE construction in place of steel to reduce maintenance, an example 


of how... 


New Plant Makes Alumina the 


LUMINA, via the Combina- 

tion process, is now being 
produced in Alcoa’s new $54 mil- 
lion plant at Bauxite, Ark. 

With a capacity of 401,500 
tons/yr., it’s the second plant in 
the U. S. to use the Bayer proc- 
ess combined with a lime-soda sin- 
ter operation.* (For details of the 
process, see pictured flowsheet, 
pp. 334-337.) 

Making alumina by the Bayer 
process is not new, But an impor- 
tant feature of the plant is that 
it includes the latest word in proc- 
ess equipment and plant design. 
The sinter step is also significant—it 
makes possible the treatment of do- 
mestic, low-grade, high-silica (13% ) 
bauxite. Arkansas has the largest 
deposits in the U. S. of such ores. 
(For more on this, see Chemical 
Engineering, Oct. 1954, pp. 130- 
136.). 

Briefly, the Combination proc- 
ess consists of digesting bauxite, 
under pressure, with hot caustic 
soda liquor to form sodium alumi- 

*The other is the 750,000 tons/yr. 


Reynolds Metal Co. plant at Hurricane 
Creek, Ark. 
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nate. This is soluble, and when 
filtering and settling are carried oul 
it passes through—leaving behind 
impurities (red mud) such as silica 
and iron oxide. Dissolved alumina 
is cooled and precipitated as 
alumina trihydrate. This is waslied 
and calcined. The mud -— which 
contains alumina and soda carried 
down with the silica—is mixed with 
limestone and soda ash, heated in a 
kiln, and leached, freeing alumina 
and soda for recycling back into the 
Bayer process. 

All along the way, improvements 
and modifications have been made. 
Here are the important ones: 
> Tray thickeners—In one major 
modification, single deck, 100-ft. 
dia. tray thickeners have been sub- 
stituted for 35-ft. dia. four deck 
trays having one-half as much ca- 
pacity. 

Kelley pressure filters—They've 
been improved. Used to remove 
the last traces of mud from clear 
liquor, they now have greater ca- 
pacity than older types. 

> Flash evaporators—Formerly cool- 
ing towers were used for cooling 
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é Concrete silos replace 


steel construction. 


@ Single deck replace 
multiple deck thickeners 


@ Kelley filters have 
increased capacity. 


@ Flash evaporators 
replace cooling towers. 


@ Mud sinter step allows 
use of low-grade ores. 


Modern Way 


the liquor prior to crystallization. 
Now flash evaporators do the job, 
permitting recovery of heat and 
reducing liquor carbonation. 

> Concrete silos—Concrete _ has 
been substituted for steel in build- 
ing construction, where high hu- 
midity is involved. Concrete silos 
are used in place of steel for lime- 
stone and sinter storage. Concrete 
cooling towers have been substi- 
tuted for wooden towers, primarily 
because of the caustic solutions in- 
volved. 

> Other innovations—Formerly, the 
addition of bauxite and lime was 
done in one building, grinding in 
another. Now these operations are 
done in a single unit. One man 
handles work previously requiring 
two men, 

Pneumatic and vibrating con 
veyors are used in place of bucket 
carriers. They are tighter and pre- 
vent the escape of dust. Also 
reduced maintenance costs are pos- 
sible with the new conveyor. 

Most process buildings have 
vertical pivoted closures. Before, 
the spaces now occupied by the 





OPERATING COSTS... 





The ability of a company to make and maintain 
cost reduction is especially significant now that 
vigorous competition and a buyers’ market are 
back. 


Shrewd selections of plant locations that take 
advantage of new developments, available man- 
power, transportation, low-cost power and mate- 
rial handling, can well mean the difference in a 
healthy profit or a ruinous loss. 


In locating plants and facilities that provide a 
low basic operating cost, there is no substitute for 
experience. Brown & Root’s years of backlog in 
the process industries embraces location studies, 
engineering, and construction of plants in a great 
variety of endeavor. Brown & Root’s client list 
takes on the aspects of a “Who's Who” in Industry. 


If you are planning new construction or expan- 
sion, Brown & Root’s experience in fast, economi- 
cal completion can benefit you. A call from you 
will put Brown & Root’s planning experts at your 
disposal. No obligation, of course. 


A large part of Brown & Root’s activity has centered 
around the process industries in the design and con- 
struction of plants for heavy chemical, petroleum, 
petro-chemical and organic chemical fields. 


BROWN & ROOT, INC. Sngineces: Custeuclors 


ae ee ee ee CABLE ADDRESS — BROWNBILT 
e. Oo. -8OxX 3, HOUSTON t, TEXAS 


BROWN.-BILT 
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WHAT'S HAPPENING... 


closures remained open, ‘The lou- 
vers or jalousies can be adjusted 
easily by the operator to mect his 
needs and comfort. Ground floors 
are equipped with 8-ft. closures 
and the upper floors have closures 
4-ft. high. 
> Cartwheel Plant Layout — Carl 
Stout, plant manager, doesn’t hesi- 
tate to say that a most important 
innovation in the plant is in lay- 
out. While it was designed for 
straight line flow of materials, vari- 
ous departments have been laid 
out in cartwheel design. The ar- 
rangement permits doubling the 
capacity by expanding each de- 
partment in an outward direction. 
The area near the hub com- 
prises the dispensary, office for 
operating personnel, fire fighting 
equipment and ambulances. They 
are at a,point where they are al- 
ways accessible to every depart 
ment in the plant. Supervisors also 
cover the area more easily, labor 
requirements are less, power lines 
and pipe lines reduced—all bene 
fits of the new plant layout. 
>» The Sinter Unit—Together with 
equipment and layout improve- 
ments, the plant must also be 
credited with use of the cyclical 
sintering and leaching operation. 
The Bayer process cannot economi- 
cally handle more than 7% silica 
in the bauxite ore. The sinter 
step, together with the Bayer proc- 
ess, permits the use of ores con- 
taining twice as much silica. This 
particular plant was designed to 
treat ores of 50% alumina and 
13% silica. Thus, low-grade Ar- 
kansas ore becomes commercially 
usable—adding to our domestic 
bauxite reserves and freeing this 
country from depending on high 
grade material, much of which 
has to be imported. 
> Chemical Products—The great 
majority of alumina production 
from Bauxite is destined for the 
smelting plants. But a significant 
development is shaping up there. 
Alcoa has completed a brand new 
chemical products plant at Bauy- 
ite. Producing — specially-calcined 
hydrated, ground and_ blended, 
and tabular aluminas, Alcoa looks 
to a bright future for alumina 
chemicals. 
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Growing Merger Roster 
Gets Three Additions 


Mergers, large and small, actual 
and rumored, are again playing a 
dominant role in the expansion of 
the chemical process industries. 
Nearly every week at least one more 
important acquisition or combina- 
tion is revealed. Recently, these 
three made news. 

On the West Coast, American 
Potash & Chemical Corp., Los 
Angeles, made a bid to enter the 
electrochemical field by offering to 
exchange 75,000 shares of-its Class 
B stock for all outstanding shares 
of Western Electrochemical Co. 
American Potash now makes such 
products as borax, potash, soda ash, 
salt cake and bromine. Western 
Electrochemical, whose principal 
operations are at Henderson, Nev., 
produces chlorates, perchlorates 
and manganese dioxide. In addi- 
tion, it’s been planning to start 
making perchloric acid (Chem. 
Eng., Aug. 1954, p. 103). 

By a stock exchange, National 
Distillers Products Corp. acquired 
Hegeler Zine Co. of Danville, M1. 
Chief interest is Hegeler’s sulfuric 
acid plant. Some chemical seers 
even predict that National will 
shut down the zinc production 
units and operate the plant only 
for sulfuric acid. 

Finally, Dorr Co., Stamford, 
Conn., engineering firm, plans to 
merge with Oliver United Filters, 
Inc., of Oakland, Calif, Although 
neither is strictly chemical in its 
business, the fact that the services 
and products of the two companies 
will be available in one package 
holds a lot of interest for chemical 
firms. 


Ammonium Nitrate Plant 
Dedicated in Kansas 


Built at a cost of $15 million, a 
big, new ammonium nitrate plant 
has started up near Lawrence, Kan 
It’s owned by the Cooperative 
Farm Chemicals Assn. (CFCA) 
and has a capacity of 330 tons a 
day of ammonium nitrate prill 
and nitrogen solutions. 

To produce required nitric acid 
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for the process, CCA uses an 
ammonia oxidation unit designed 
by Freidrich Uhde, K. G., of Ger 
many, which also supplied much 
of the major equipment for th« 
unit. The Girdler Co., Louisville, 
Ky., erected the nitric acid plant 
designed the rest of the ammonium 
nitrate facilities and coordinated 
the German designs with the de 
signs of the rest of the plant. 


New Entry in 
Ammonia Production 


Construction of a $3. million 
amonia plant has been started for 
Columbia-Southern Corp. at Nat 
rium, W. Va., by Catalytic Con- 
struction Co. It’s the chemical 
firm’s first sally into ammonia pro- 
duction. Hydrogen will come as a 
byproduct of chlorine-caustic units 
at Natrium. 


Convention Calendar 


National Lubricating Grease Institute, 
annual meeting, Mark Hopkins 
Hotel, San Francisco, Calif., Oct. 26. 


Plastics in Building, sponsored by The 
Society of the Plastics Industry, 
Manufacturing Chemists’ Assn. and 
the Building Research ) 
Board, National Academy of Sciences, 
Washington, D. C., Oct. 27-28. 


American Council of Commercial Lab- 
oratories, annual meeting, Roosevelt 
Hotel, New Orleans, La., Nov. 3-6. 


American Institute of Chemical Engi- 
neers, New Jersey Section’s 1954 lec- 
ture series—“Design for Profit,” 
Clinton School. Plainfield, N. J. 
Four remaining lectures are: “Appli- 
cation of Economic Balance to Plant 
Design,” Oct. 26; “Avplication of 
Economic Balance to Plant Opera- 
tion,” Nov. 2; “Equipment Cost 
Estimating,” Nov. 16; “Management 
Review,” Nov. 23. 


National Metals. Exposition and Con- 
gress, International Ampitheater, Chi- 
cago, Ill., Nov. 1-5. 


First International Automation Exposi 
tion, 242nd Coast Artillery Armorv, 
New York, N. Y., Nov. 29-Dec. 3. 


The 21st National Exposition of Power 
and Mechanical Engineering, Com- 
mercial Museum, Philadelphia, Pa.. 
Dec. 2-7. 
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Testing tank car linings is a scien- 
tific job at General American. Our 
Research and Development Laboratory 
runs "commodity tests" on every 
liquid carried in GATX tank cars. 
These two-way tests examine the 
effect of the lading on the linings 
and fittings of the cars——as well as 
the effect of the car interiors on 
the ladings. They determine the best 
linings, parts and replacement parts 
for more than 200 different types of 
GATX tank cars. Results are also 
used by our mechanical department in 
setting standards and times of 
inspection for each car. 


A large, fully-equipped laboratory 
supports General American's main- 
tenance, design and production 
departments in building and operat- 
ing the 47,000 car GATX fleet. The 
"lab" is one of the facilities that 
aids General American in giving 
shippers more dependable service for 
transporting liquids in bulk. 


Car repair shops throughout the U.S.A. 
Offices in principal cities 


inside information on GATX tank cars 








GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street - Chicago 90, Illinois 
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Acetylene Process for Sale 





Partial oxidation of methane, as developed in 
Germany by BASF and practiced in U. S. by American 
Cyanamid, is now available for license through Chemico. 


Acetylene from natural gas is their acetylene operations, E. Bar- 
making news again. Along with tholome of BASF publicly de 
the start-up a few weeks ago of scribed that firm’s process at a re- 
American Cyanamid’s new 60-ton- —_ cent conference on oxidation proc- 
per-day partial oxidation unit at — esses.* Here’s a quick look at the 
Avondale, La., comes the an- German operations: 
nouncement that Chemical Con- BASF preheats both oxygen and 
struction Corp. is now ready to methane to 600 C. The gases are 
design and build acetylene-from- mixed, reacted and quenched in 
methane plants for all comers in a special burner whose design is 
United States, Canada and Mexico. key to success of the process. 

Cyanamid is using the process Product gas from the burner con- 
developed by Badische Anilin- & tains about 8.5% acetylene. The 
Soda-Fabrik, Ludwigshafen, Ger- gas is scrubbed with an unidenti- 
many. Chemico, a Cyanamid sub- fied selective solvent, which, be- 
sidiary, is BASF’s exclusive li- fore stripping off the acetylene, 
censee in the countries specified. goes through a rectification step. 

Of the three U. S. acetylene- This step removes most of the 
from-methane producers, Cyana- components of solubility lower 
mid is apparently the only one than acetylene. Components with 
using the BASF process. It’s com- higher solubilities than acetylene 
monly understood that Monsanto are prevented from building up in 
and Carbide & Carbon also em- the solvent by adding water to 
ploy the partial oxidation route. the solvent system; steam formed 
However, all Monsanto will admit during stripping removes these 
is that “there is a similarity” be- materials. ) 


tween its operations and the BAS ~— ® Problems _ of Bumer Design— 
process. Carbide’s answer to our Development of a suitable burner 
query is a cryptic “no comment.” _ 

> Light From Abroad—While the * Held at Amsterdam on May 6-8, 


. : 1954. Complete papers are being pub- 
three American companies are lished as a special supplement tp 


. ¢ Chemical Engineering Science, pub- 
keeping to themselves all details of lished by Pergamon Press, London. 
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YOU CAN ADAPT this turbine-type LIGHTNIN Mixer 
from open to closed tank, to meet a process change. You 
can change impellers, shaft, even speed, easily ond at 
low cost. Hundreds of power-speed combinations, in sizes 
from 1 to 500 HP, 


Photo courtesy International Minerals & Chemical Corporation. 


Choose a fluid mixer 


YOU CAN CHANGE quickly from a mechanical 
shaft seal to a packed stuffing box, and back again, 
with this LIGHTNIN Side Entering Mixer, This means 
easier maintenance . . . extra protection, Tank shutoff 
is out in the open—eosy to get at, easy to operate, 
Sizes 1 to 25 HP, 


YOU CAN DO HUNDREDS of mixing jobs quickly 
with versatile LIGHTNIN Portable Mixers, Instantly 
make any open tank an efficient mixing vessel. More 
than 30 standard models with electric or air motor, 
direct or gear drive. Sizes % to 3 HP. 


that grows with your process 


Today, this mixer is churning up 5,000 
gallons of a phosphoric acid slurry. 

Tomorrow, with a few simple 
changes, the same mixer may be lifting 
and distributing solids throughout 
3,000 gallons of heavy prefilt slurry. 

Or it may be whirling millions of 
pin-point gas bubbles into intimate 
contact with 10,000 gallons of fermen- 
tation broth. 

Provided the horsepower require- 
ments are not too different, you can 
often switch a LIGHTNIN Mixer from 
One operation to another, at far less 
than the cost of a new mixer. 


“Lightoin 
NMXers.r 


GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation and 
Operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fivia mixing specialists 


7 ways to beat obsolescence 
You can change the mixer mounting 
from open-tank to closed pressure ves- 
sel, and vice versa. You can get a new 
mounting to fit any tank nozzle. 

You can switch from standard to 
low-headrvoom mounting, from top 
entering to bottom entering. 

You can change shafts—even in- 
crease or decrease shaft diameter—to 
meet new torque requirements. 

You can change size and shape of 
impellers—and know in advance what 
your results will be. 

And with many LIGHTNIN Mixers, 


(J DH-50 Laboratory Mixers 

(() DH-51 Explosionproof 
Laboratory Mixers 

(1) B-102 Top Entering Mixers 
(turbine and paddle types) 

C] B-103 Top Entering Mixers 
(propeller type) 


(] B-104 Side Entering Mixers 
Nome 


you can change speed — quickly, simply, 
without dismantling the mixer or even 
removing it from the tank. Many of 
these units give you a choice of up to 
16 standard interchangeable speeds. 

This versatility helps you beat the 
high cost of obsolescence in your 
plant. It is just one of the reasons why 
LIGHTNIN is the best choice you can 
make for mixing fluids. 


For quick, competent help on fluid 
mixing—and guaranteed results—call 
in your LIGHTNIN representative. Or 
write us today. 


MIXING EQUIPMENT Co., inc. 


128-m Mt. Read Bivd., Rochester 11, N. Y. 


In Canada: Greey Mixing Equipment, Ltd. 
100 Miranda Avenue, Toronto 10, Ont. 


Please send me, without obligation, catalogs checked at left. 


os 





[1] 8-105 Condensed Catalog 
(complete line) 


B-107 Mixing Dota Sheet 
0 . Sept Address. 


Company 





(] 8-108 Portable Mixers 
(electric and air driven) City 
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WHAT’S HAPPENING ... 


(reactor) design had to overcome 
some formidable problems: 

¢ Methane and oxygen, pre- 
heated to 600 C., must be mixed 
without formation of a flame at 
the spot of mixing. 

e The mixture must be car- 
ried into the reaction zone with- 
out any premature reactions. 

¢ The flame in the reaction 
zone must be stabilized. 

¢ Reaction products must be 
quenched immediately upon for- 
mation. 
>And the Answers—How BASF 
solved these problems is shown in 
the sectional diagram of the burner. 
Lacking precise theoretical knowl- 
edge of flow conditions in mixing 
nozzles, BASF made a number of 
models, measured their flow pat 
terns, and developed a_ mixing 
arrangement in which a local flame 
couldn’t stabilize but would be 
blown out into the reaction zone. 

Premature reactions are avoided 
by keeping the residence time of 
mixed gas in the mixing zone be 
low the induction period for re- 
action. This applies not merely to 
the average residence time, Dut to 
the actual residence time for any 
single volume of gas. 

Flashbacks are easily prevented 
by the perforated burner block— 
gas velocity through the holes is 
much higher than the relatively 
low flame velocity. Low flame 
velocity, however, made __ the 
stabilization problem (prevention 
of blow-off) the hardest to solve. 
The answer was in proper shaping 
of the block; low-velocity eddies 
formed at the outlets of the chan 
nels serve to stabilize the flame. 

Water is sprayed into the re 

action products just below the 
flame, cooling the mixture to 
about 80 C. BASF cools to a still 
lower temperature in a water-irri 
gated packed tower. 
P Product Recovery—BASF  de- 
cided against a simple, two-step 
absorption-stripping process for 
acetylene recovery; impurities 
picked up during absorption would 
merely be released into the prod- 
uct during stripping. 

Part of the answer was to in- 
sert between absorption and strip- 
ing a rectification step. Here 


part of the product acetylene is 
brought in countercurrent to the 
rich solvent. ‘The acetylene dis- 
solves in the solvent and displaces 
impurities of lower solubility. 

Components of higher solubil- 
ity, mainly higher homologs of 
acetylene, are more difficult to 
get rid of. This problem is con- 
quered by using, instead of a 
single solvent, a miscible mixture 
of water with the solvent, with a 
boiling point over 100 C. In the 
stripping step, part of the water 
is continuously vaporized, thus 
steam-stripping out the highly 
soluble impurities (see flowsheet). 
> Commercial Experience — BAS} 
reports impurities in its commer- 
cial acetylene production as follows 
(volume basis): 


0.2% 
0.2% 
0.1% 
0.02% 
0.005% 


Carbon dioxide. . . 
Propadicne 
Propine 
Diacetylene 
Benzene 


Acetylene of this composition is 
being used commercially for mak 
ing acetaldehyde, vinyl chloride 
and _ acrvlonitrile. 

Actual unit consumption fig 
ures are as follows (per Ib. of 
acetylene): 


4.3 Ib. 

4.9 |b. 
0.005 Ib. 
4.0 Ib. 
0.7-0.9 kwh. 


Hydrocarbon. . 
Oxygen 
Solvent 


Electricity ... 


The latter item is the energy 
needed ‘to compress the cracked 
gas prior to absorption. 


Power No Hindrance 
to Aluminum Project 


Construction of Harvey Machine 
Co.’s proposed aluminum reduction 
mill at The Dalles, Ore., needn’t 
be delayed by the ommission of 
power facility funds from Bon- 
neville Power Administration’s 
budget. 

In answer to Democratic criti- 
cism of GOP power policy, Secre- 
tary of the Interior McKay said re- 
cently: “Bonneville Power Admin- 
istration recognizes its responsibil- 
ity under the contract with the Har- 


vey Machine Co. and when there is 
concrete evidence that a plant will 
be built the Dept. of Interior will 
take the necessary steps to provide 
electric service. ... We understand 
the matter rests between the Office 
of Defense Mobilization, which has 
responsibility for the aluminum 
program, and Harvey Machine 
Go.” 

Harvey now has a field office 
erected at The Dalles. But the 
company has been silent for months 
about its proposed multi-million 
dollar aluminum development 


there. 


New Ammonium Phosphate 
Plant for West Coast 


Brea Chemicals, a subsidiary of 
Union Oil Co. of California, has 
put a new ammonium phosphate 
plant on stream at Brea, Calif. Sim- 
ilar plants are expected to be in op- 
eration at Brawley and_ Fresno, 
Calif., early next year. 

Last spring, the company put 
its $13 million, 250-ton-per-<dav 
ammonia unit on stream at Brea. 
Aqueous product from this plant 
will be combined with a_ totally 
soluble phosphoric acid supplied 
by Monsanto Chemical Co. The 
resulting ammonium phosphate is 
a stable, non-corrosive liquid plant 
nutrient that can be applied in the 
same equipment used for aqueous 
ammonia. 


Para Xylene Plant Begun 
By Sinclair Chemicals 


At Marcus Hook, Pa., Sinclair 
Chemicals, Inc., has started to 
build a new aromatics petrochem- 
ical plant. Principal products will 
be para xylene—10 million pounds 
a year—other xylenes and toluene. 
Total production is expected to be 
18 million gallons a vear. 

Two major units are involved: 
a 2,300 bpd. Udex unit (under li- 
cense from Universal Oil Prod- 
ucts Co.) and an installation to 
produce para xylene, a synthetic 
fiber raw material. Badger Mfg. 
Co, of Boston has the construction 
contract for the entire plant. 
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A RESEARCH AND DEVELOPMENT CENTER 


the first of its kind in the field of Vacuum and Pressure Filtration. 


This is a view of our new Research and Develop- 
ment Center for the benefit of industries concerned 
with liquid-solids separation through vacuum or 
pressure filtration. 

The new building will also house the Central 
Division headquarters for sales and service on all 
Eimco equipment. 

Complete pilot plant facilities are available at 
the Center for development of new processes and 
new equipment to make the process developed 
workable and efficient. 

Capable engineering and research personnel 


staff the Center. These men have many years of 
research experience and more than half a century 
of Eimco’s experience in service to the industries 
interested in and requiring this type of research. 

Located at 301 South Hicks Road at Palatine, 
Illinois, a Chicago suburb, the Center is easily acces- 
sible by train, bus or automobile (only a few minutes 
from the “Loop.”) 

You are urged to visit these new facilities and 
use them in any way to make your work easier in 
solving problems of liquid-solids separation through 
filtration. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. 


Export Offices: Eimco Bidg., 52 South St., New York City 





New York, N.Y. Chicage, ill. Sen Francisco, Colif. Ei Paso, Texas Birmingham, Ale. Ovivth, Minn. Kellogg, ide. Londen, Eng. Paris, Frence , Milan, itely 


You Cant Beat Au Eimeo! 
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WHAT’S HAPPENING ... 
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FRACTIONAL CRYSTALLIZATIONS 


| To riboflavin recovery 


CONVERSION TO SODIUM SALT 








For the F iit, Time: 


Phosphorylation of insoluble riboflavin with 


chlorophosphorie acids proves key to successful large 


seale synthesis of a water soluble derivative 


\ welcome implement _ for 
pharmaceutical formulators, _ sol- 
uble riboflavin-5’-phosphate sodium 
(Chem. Eng., Aug. 1954, p. 146), 
owes its young life to a little known 
unit processing technique—phos. 
phorylation with chlorophosphoric 
acids. 

Hoffmann-La Roche uses _ this 
now-patented method to “solubil- 
ize” insoluble riboflavin in a new 
unit at Nutley, N. J. Before the 
process could be scaled up to the 
point where it now has eight 
months of commercial production 
under its belt, Roche chemists and 
engineers had to master three 
other ticklish operations: 


@ Preparation of dichloro 


phosphoric acid. Mixing water with 
phosphorus oxychloride on a plant 
scale is a pretty frisky reaction. 
Trickling addition of water over a 
period of several hours and water 
scrubbing of HC1 offgas, all in a 
closed area, minimizes the hazard. 

e Separation of riboflavin-5’- 
phosphate from a flock of isomers 
—nine or ten in all—many of 
which behave chemically pretty 
much as the end product. Four 
successive fractional crystallizations, 
using four solvents, do the trick. 

¢ Complete exclusion of metal 
lic impurities from the process. 
Trace elements play hob with 
5’-phosphate’s solubility in liquid 
preparations. Preliminary distilla- 
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Soluble Riboflavin 


tion of POC], as well as all incom- 
ing solvents, and use of glass o1 
ceramic equipment throughout are 
musts. 

> Tricky Process—Riboflavin’s phos- 
phate acid ester, the form in which 
the vitamin occurs naturally, pos- 
sesses the much desired water 
solubility lacking in man-made 
riboflavin. Knowing this, many vita- 
min makers strove to duplicate the 
natural product. But phosphoryla- 
tion of riboflavin, and of many 
other sensitive materials, was a 
touch and go affair with damage 
to the molecule 4 usual result. Then 
Roche hit upon chlorophosphoric 
acids, tried them, and found they 
worked with minimum decomposi- 
tion of the vitamin. 

> Happy Choice—Finding an efh- 
cient yet benign phosphorylating 
agent was only half the story; the 
phosphate grouping had to affix 
itself precisely to the 5S’ or end 








... don’t be under-gunned. If you’re out for grizzly or Kodiak you ‘i ‘ 
can’t do better than a .375 Magnum, and you'll probably use a scope. a \% - 3 
If you’re hunting smaller bear you'll get along well with a lighter- oO 
powered 30-06. 


CENTRIFUGAL FORCE 
HARNESSED FOR WORK 


There is no need ever to be “‘under-gunned” in centrifugal processing. 
Sharples, with a complete line of 7 different types of centrifuges makes 

it ible t | h ‘oh if f; ‘cul licati Sharples Bulletin 1259 describes in con- 
it possible to select the one right centrifuge for a particular application cise plasertal forme all. of tha heald-types 
—whether for the separation of two immiscible liquids, controlled of centrifuges and discusses factually the 
removal of solids from a slurry, dehydration of crystals, clarification of performance characteristics of each. A 


“rae y , copy will be sent at your request. 
a liquid or concentration of a solid. ; 
And in addition... 


Your assurance of an unbiased recommendation is based on this Would vapid, accurate particle size 


7 3 distribution analysis help in your produc- 
complete line of Sharples centrifuges—each developed for peak tion control or research? Investigate the 


performance in its range of application. You can depend on Sharples. ae described in Sharples 
ullelin ° 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK © PITTSBURGH © CLEVELAND © DETROIT © CHICAGO © NEW ORLEANS © SEATTLE © LOS ANGELES e SAN FRANCISCO + HOUSTON 


Associated Companies and Representatives throughout the World 
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WATER-QUENCHING in this kettle follows phosphorylation of riboflavin. 


spot in the ribose chain to insure 
both full biological activity and 
stability. 

Chlorophosphoric acids do all 
this and do it without the aid of 
a base like pyridine and without the 
need for stringent anhydrous 
conditions. And chlorophosphoric 
acids are among the very few good 
solvents for riboflavin, thus pro- 
vide their own reaction medium. 
>» Body Blow—Reminiscing over the 
four years of development behind 
5’-phosphate, Roche researchers tell 
of what was probably their biggest 
disappointment. It occurred after 
they had the phosphorylation step 
pretty well under control and had 
succeeded in isolating the pure 
sodium salt of the phosphate ester. 
They could make what they wanted. 

Then ampoule samples of the 
new riboflavin—solutions for in- 
travenous injections—that had been 
stored for stability checks began to 
develop definite turbidity on stand- 
ing. The cause: trace metals car- 
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ried through the process were 
slowly precipitating insoluble ribo- 
flavin salts. 

> Glass and More Glass—I'acing the 
issue, Roche decided the only way 
to keep metals out of the finished 
goods was to keep them from get- 
ting in the process at any point 
along the line; riboflavin, an avid 
chelating agent, would not permit 
their removal in transit. 

The Nutley plant and_ process 
bear the mark of this decision. All 
incoming solvents, as well as phos- 
phorus oxychloride for chloro- 
phosphoric makeup, are distilled 
once before use. All equipment in 
contact with these materials and 
the process stream-—reactors, receiv- 
ers, piping, filters—is of glass or 
ceramic, Valve diaphragms are 
Teflon and Kel-F. Result: low 
metal concentrations—on the order 
of 1-2 ppm.—and solubility of en- 
during clarity. 
> Process Rundown—Once-distilled 
POCI,, reacted with one mole of 
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water, yields dichlorophosphoric 
acid. USP riboflavin (the insoluble 
form) is added and the reaction 
proceeds rapidly at moderate tem- 
peratures, with evolution of HCl. 
The solution is quenched by blow- 
ing* into another pot containing 
water. Sodium hydroxide neutral- 
chlorophosphoric 
acid. Riboflavin-5’-phosphate, _ in- 
soluble in the strong salt solution, 
is removed by filtration; the 
aqueous filtrate goes to the sewer. 
P Dissolve and Crystallize—The 
crude 5’phosphate (it contains 


izes unreacted 


phosphorylated isomers and some 
unconverted ribo) is dissolved in 
water after which diethanolamine 
and ethyl alcohol are introduced. 
5’-phosphate’s ethanolamine salts, 
least soluble components of the 
mixture, kick out preferentially and 
are separated again by filtration, 
leaving more impurities behind in 
the mother liquor. 

Fractional crystallization—involv- 
ing careful control of solvent con- 
centrations—is repeated three times. 
Use of two additional, undisclosed 
solvents finally produces a_ sufh- 
ciently pure ethanolamine - salt 
of 5’-phosphate. 

Solution in water, addition of 
sodium acetate and crystallization 
with more ethyl alcohol yields the 
desired product, riboflavin-5’-phos 
phate sodium. Further processing 

drying, milling, etc.—parallels that 
for riboflavin USP. 
> Side Stream Recovery—A little 
of the riboflavin introduced fails to 
phosphorylate but is regained as 
such from mother liquors. Some 
ribo, on the other hand, phos- 
phorylates improperly to form un- 
desired isomers. Part of this is 
reconverted during hydrolysis and 
is returned to the starting point, 
too. The rest is not recovered. 

Of the riboflavin input, 80% 
winds up as first crop 5’-phosphate 
with much of the remainder re 
coverable. 

Roche spokesmen won't say how 
much soluble riboflavin the plant 
can make, They're confident, 
though, of “sufficient capacity to 
meet any demand made by liquid 
formulators.” 


®* No pumps are used. l’ushing with 
nitrogen and pulling with vacuum ef 
fect all fluid transfer 
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MAKER OF 
EDIBLE FATS & OILS 





“14 UNITS + 17 UNITS + 19 UNITS + 42 UNITS = 92 UNITS. 
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(OR 88 REPEAT ORDERS) 








A Story of Satisfaction-sero/d 88 fimes 





Ever-growing volume of repeat orders for 
Foster Wheeler high-temperature low-pressure heating 
systems your best assurance of FW’s specialized 





knowledge to solve critical processing problems. 


I‘ the design of specialized process 

equipment, nothing can take the 
place of experience. For in no other 
way can the vast technical knowledge 
—so essential to success—be obtained. 

This holds particularly true of high- 
temperature low-pressure heating sys- 
tems for improving product quality at 
lower cost. Here, the importance of 
Foster Wheeler’s twenty-one years’ 
experience in designing over 450 
Dowtherm units totalling more than 
1,500,000,000 Btu per hr cannot be 


overemphasized. These vary from the 
smallest (44,500 Btu per hr at 700F 
and 88 psi) to the largest (45,000,000 
Btu per hr at 700F and 88 psi). 

The satisfactory operation of the 
four different Foster Wheeler installa- 
tions charted above — and the eighty- 
eight repeat orders that followed — 
establishes a record in successful proc- 
essing performance that speaks for 
itself! For information, write Foster 
Wheeler Corp., 165 Broadway, New 
York 6, N.Y. 
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TYPICAL FOSTER WHEELER 
PROCESS HEATING SYSTEMS 
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WHAT’S HAPPENING ... 
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Kiln Reactor Key to New Zirconia Process 


Zircon sand and dolomite react in rotary kiln to 


make zirconia. Product, either pure or completely sta- 


bilized, is recovered by grinding and leaching. 


A new zirconia refractory mate- 
rial just reaching commercial pro- 
duction promises longer lives and 
higher working temperatures for 
electric furnaces, pebble heaters, 
and other severe chemical, metal- 
lurgical and ceramic applications. 

Zirconium Corp. of America 
makes this product in a new plant 
at Solon, Ohio (near Cleveland), by 
a unique reaction which takes place 
at 2,500 F. in a rotary kiln, Cost 
ing $250,000, the plant is now 
tarning out 2,000 Ib. per day, can 
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be easily stepped up to 5,000 Ib. 
per day, or even to 8,000 with 
minor additions. 

Zircon sand and dolomite are 
intimately mixed in controlled pro- 
portions and charged to the kiln. 
Reaction is a base exchange, form- 
ing zirconia, plus calcium and mag- 
nesium silicates. The silicates are 
removed by acid leaching of the 
finely ground kiln product. 
> Completely Stabilized—According 
to ZCA, the new product is the 
only zirconia on the market in 
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which each crystal is stabilized. 
Other “stabilized zirconia” refrac- 
tories are said to contain varying 
proportions of unstabilized mono- 
clinic crystals. 

Melting point of zirconia—ZrO, 
—is well above that of most other 
readily available oxides. Because of 
crystal inversions (contraction and 
expansion over a certain small tem- 
perature range), pure zirconia itself 
is of no value as a commercial re- 
fractory; it goes to pieces within a 
few heating and cooling cycles. 

If you introduce about 44 to 6% 
CaO into the crystal, however, it 
changes from the unstable mono- 
clinic form to a stable cubic form. 
In ZCA’s patented process (U. S. 
2,578,748) each crystal holds just 
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The non-drying properties of Oronite Polybutenes make them 
useful in conjunction with oils and fillers in permanently pliable 
sealing compounds. Their low temperature flexibility eharacter- 
istic makes them ideally suited as binders in both knife grade 
and gun grade types of calking compounds, or the related sealing, 
insulation or sound deadening mastics. Being competitive in 
cost with most blown vegetable oils, a proper balance of fillers, 
oil and Oronite Polybutene can provide most any desired 
characteristic. Being natural moisture barriers they improve the 
water resistance of crack-sealing compounds. Write any Oronite 
office for complete information. 


ORONITE CHEMICAL COMPANY 


200 Bush St., San Francisco 20, Calif. ¢ 714 W. Olympic Blvd., Los Angeles 15, Calif. 
30 Rockefeller Plaza, New York 20,N. Y. © 20 North Wacker Drive, Chicago 6, Ill. 
Mercantile Securities Building, Dallas 1, Texas 
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ADHESIVES 


Easily incorporated into rubber base stock, 
either by milling or solvent pick up, Oronite 
Polybutenes have a wide acceptance in the 
formulation of pressure sensitive adhesives, 
industrial tape, surgical tape masses, color- 
less label adhesives and cements. 


ELECTRICAL INSULATION 


Oronite Polybutenes offer superior dielectric 
strength, low expansion coefficient and low 
power factors—all essential in paper-insulated 
electrical products, Their low power factor 
values, over a wide frequency range, make 
them useful as a dielectric in condensers 
and capacitors. Stability of this power factor 
is maintained over long periods of time. 
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Detergent Slurry 
Detergent D-40 
Detergent D-60 
Dispersant NI-O 
Dispersant NI-W 
Wetting Agents 
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WHAT’S HAPPENING ... 


ROTARY kiln makes zirconia from zircon sand and dolomite. 


the right amount of lime in solid 
solution. 
By varying the proportions of 


zircon and dolomite in the kiln 
charge, ZCA can make either sta- 
bilized zirconia or pure monoclinic 
zirconia. The latter product can be 
used as a pigment or abrasive, and 
as an intermediate for making 
various zirconium chemicals. 

> How It Started—Zirconium Corp. 
of America was formed in late 
1952 to commercialize the inven- 


tion of Robert A, Schoenlaub, re- 


search chemist for Sylvester & Co., 
a Cleveland engineering firm spe- 
cializing in design and construction 
of industrial furnaces. 

Sylvester & Co. carried on its 
own process research and develop 
ment, beginning in 1945 and con 
tinuing through operation of a pilot 
plant in Cleveland on a scale of 
30-40 Ib. per 8-hr. day. Financing 
the new full-scale plant required 
organization of the new company, 
with George Sylvester as president. 
> Process Highlights—Heart of the 
ZCA process is the reaction be- 
tween zircon sand (zirconium sili- 
cate) and dolomite in the rotary 
kiln. The kiln is 4 ft. dia. by 64 ft. 
long, turning over at 0.5 rpm. Top 
temperature in the kiln is 2,500 F. 
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l'ime of passage through the kiln is 
4 hr., but the materials are at top 
temperature only about 10 min. 

In the older fusion process for 
making zirconia (see Chem. Eng., 
Feb. 1951, p. 199), the cycle time 
is about 40 hr. in an electric arc 
furnace. The fused mass is allowed 
to cool, then broken up with 
sledges and hand sorted. ZCA’s 
process apparently achieves signifi- 
cant savings in energy and labor. 

Kiln feed is prepared by mixing 
the zircon and dolomite with sul- 
fite liquor and extruding the wet 
mass from an auger machine at a 
controlled rate. Material discharg- 
ing from the extruder is pelletized 
in a rotating cylinder. Soft pellets 
are then dried on a wire-mesh belt 
at 500 F., using waste heat from 
the kiln for drying. 

The rest of the process is easily 
understood from the flowsheet. 
Fine grinding of the kiln product 
permits the leaching acid to sepa- 
rate completely the silicates from 
the zirconia. (ZCA is exploring the 
possibility of making this separa- 
tion by mechanical, rather than 
chemical, means, using such tech- 
niques as flotation or tabling.) 

The three weak acid leach tanks 
and the repulping tank are made of 
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LEACH tanks separate byproduct silicates from zirconia. 


wood. The cone thickeners are 
rubber-lined, and the other six 
treatment tanks are of stoneware. 
Filters are of all stainless steel con- 
struction. The piping handling 
weak acid is made of unplasticized 
polyvinyl chloride. 

> Future Potential—Widespread use 
of stabilized zirconia as a refractory 
will no doubt continue to be lim- 
ited to specialized applications by 
its relatively high price. ZCA’s sell- 
ing price in quantities over 10,000 
Ib. is 58¢ per Ib. Since zirconia is 
quite dense, a standard 9-in. brick 
would cost nearly $10. 

ZCA may find its biggest future 
market in the growing field of zir- 
conium chemicals. Zirconium-con- 
taining compounds are used in 
poison ivy remedies, in personal 
deodorants and antiperspirants, in 
leather tanning, in waterproofing 
agents and as catalysts for many 
chemica! reactions. 

The company is conducting 
chemical research and market sur 
veys to determine its future poten 
tial in zirconium chemicals. Al- 
though production of zirconium 
metal is a long-term possibility, 
ZCA is not considering construc 
tion of facilities at the present time, 
according to President Sylvester. 
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]. Flued Dome... dome base 
actually pressed out of heavy steel 
plate — eliminating fillet welds and 
dome shelf for greater structural 
strength and corrosion resistance. 
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A million-dollar press was needed to make 
this new car possible! And yet— whether you 
follow the trend to leasing, or whether you 
buy—you get DURADOME benefits at no 
extra cost. Stronger . . . easier to clean... 
easier to apply lining. Get all the facts on the 
new DURADOME now from your Shippers’ 


improved 4 ways 


3. All-welded Insulation Jacket 


2. Pressure-ty pe Construction .. . 
uses complete “ring-sections” or 
cylinders to build up the tank. 
That means heavier steel all the 


» way around for greater da@rability. 


(when required) ... angles and 
bolts completely eliminated. 
Streamlined—more weatherproof— 
needs less maintenance. ° 


representative. 


4. Standardized Underframe .. . 
the same, all-welded underframe 
for tanks of all standard types and 
capacities. Provides , flexibility of 
use; more economical maintenance! 


The DURADOME car is available for lease or sale through .. . 


SHIPPERS’ CAR LINE CORPORATION 


30 Church Street, New York 7, N. Y. 


A subsidiary of CIC f inpustT ries incerporated 
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WHAT'S HAPPENING ... 














IRRADIATION of citronellol with ultraviolet light and... FRACTIONATION yields synthetic rhodinol, as . . . 


UV Helps Make Better Perfume 


To the growing list of syntheti- 
cally prepared chemicals used for 
perfumes, you can now add rhodi- 
nol. 

An unsaturated alcohol with a 
rose-like odor, rhodinol occupies an 
important position in perfuine com- 
pounding. Until now, however, its 
users have been vexed by its high 
cost and its unstable quality and 
availability. 

Now a new synthetic process, de- 
veloped by the fine chemicals divi- 
sion of Shulton, Inc., Clifton, N. J., 
can turn out rhodinol of uniform 
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high quality at half the cost of the 
natural product. Shulton isomerizes 
readily available citronellol to rho- 
dinol under the influence of ultra- 
violet light. 

Perhaps of even greater signifi- 
cance is that the new process illus- 
trates an important trend in the 
perfume industry—the increasing 
use of synthetic chemicals in aro- 
matic compositions.* 
> Breaking From Tradition—Be- 
hind this trend is the perfume in- 

* There's an_ estimated market of 


greater than $100 millfom per yr. in 
these chemicals 
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dustry’s long dependence on natural 
or plant-derived materials. Look at 
thodinol. Most of it comes from 
fractional distillation of Geranium 
Bourbon, an essential oil obtained 
from geranium blossoms. It is im- 
ported, is subject to wide price 
fluctuations (now about $30 per 
lb., was as high as $88 during 
World War II), and its quality de- 
pends on weather conditions. 

The French make a synthetic 
thodinol from citronellol, but the 
process is complicated, involves haz- 
ardous materials and produces a 
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Solid Lapp Chemical Porcelain, 
combined with parts of alumina 
ceramic, teflon and Kel-F plastics, 
is used for the liquid end of this 
model of Lapp Pulsafeeder. All 
parts which can come in contact 
with liquid being pumped are non- 
metallic, chemically inert. Thus, 
positive-displacement. metered 
pumping of ‘“‘hard-to-handle”’ cor- 
rosive chemicals is made certain 
and permanently trouble-free. 


with typical applications, flow charts, 
description and specifications of models 
of various capacities and constructions. 
Inquiry Data Sheet included from which 
we can make specific engineering recom- 
mendation for your processing require- 
ment. Write Lapp Insulator Co., Inc., 
Process Equipment Division, 347 Wilson 
Street, Le Roy, New York. 





WHAT'S HAPPENING ... 


poor quality product. The process 
requires treatment of citronellol 
with acetic anhydride and an acid 
catalyst, halogenation with dry hy- 
drogen bromide, dehalogenation 
with sodium acetate and saponifica- 
tion with caustic potash. 

Shulton’s new method is sim- 
plicity itself. Basically, all that’s 
needed for a batch operation is a 
glass or glass-lined reactor, an ultra- 
violet light and a still with fraction- 
ating column, Other advantages: 

¢ Yields are in the 65-80% 
range, contrasted with 35-40% 
yields of the French synthetic proc- 
ess and 40-45% yields from distilla- 
tion of Geranium Bourbon. 

¢ There is no contamination 
from chemical reagents or catalysts, 
since none is required. This is an 
important consideration to the per- 
fumer. Product must not only pass 
chemical analysis—it must also be 
approved by an experienced per- 
fumer who can detect minute shad- 
ings and differences in odor quality. 
Chemical reagents used to prepare a 
synthetic perfume often ruin the 
product quality. 
> How the Process Works—Citro- 
nellol is charged into a glass kettle 
fitted with a reflux condenser, agi- 
tator and ‘ultraviolet light. Any 
commercial light is suitable, al- 
though a minimum intensity of 15 
milliwatts per sq. cm. is necessary. 
Time of exposure is 12-24 hr., de- 
pending on the intensity of ultra- 
violet radiation, 

Usually the reaction is carried out 
at the boiling point of citronellol 
(about 235 C.). But the reaction 
proceeds well enough—albeit more 
slowly—at room temperature. It’s 
important, though, to keep the ma- 
terial well agitated. 

Air must be excluded from the 
reaction, because any ozone which 
is formed by the radiation might 
give an undesirable odor to the 
thodinol. 

Exactly what happens under the 
influence of ultraviolet light is not 
completely understood. Infrared 
analysis indicates that there is a 
shifting of a double bond, since 
the unsaturated alcohol rhodinol is 
an isomer of citronellol. 

Product of the reaction is recov- 
ered by fractional distillation. 





First commercial use of sulfur di- 
oxide to extract benzene and tolu- 
ene-xylene fractions simultaneously 
from catalytic reformate is at Con- 
tinental Oil Co.’s Lake Charles, La., 
refinery (above). Charge rate is 
3,570 bbl. per day. After the ex- 
traction, the stream is washed with 
a relatively heavy paraffinic hydro- 
carbon, allowing subsequent one- 








Benzene, Toluene-Xylene—By SO. Extraction 


step separation of SO, from the 
rafhnate. The  rafhinate-wash oil 
mixture is split, the aromatics 
stream going to a benzene tower. 
Crude benzene—later purified by 
azeotropic distillation with methanol 
—comes off the top, toluene-xylene is 
removed from the bottom. The unit 
was designed and built by Stone & 
Webster. 





New-Type Decarbonizer 
Boosts Gas Oil Yield 


McMurrey Refining Co. of 
Tyler, Tex., is now operating the 
world’s first commercial Blaw-Knox 
Decarbonizer. The 8,000 bpd. 
unit selectively processes East 
Texas residuum and produces 7,200 
bpd. of clean gas oil for cat cracker 
charge «stock. This is 25% higher 
than is attained by the conventional 
delayed coking process. At the 
same time gasoline and coke yields 
are minimized. 

According to Blaw-Knox’s Chem- 
ical Plant Division, which did the 
design and construction, the unit 
cost only two-thirds as much as 
a delayed coker and keeps coke 
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production down to 60 tons a day 
—50% of that made by the older 
process. Because of the consider- 
able interest shown in the process 
by industry, several more units are 
being planned and engineered. 


National Distillers 
Still Big in Chemicals 


Complete disposal of its resin, 
antifreeze and insecticide facilities 
(Chem. Eng., Sept. 1954, p. 105) 
is certainly no sign of decreased in 
terest in chemicals for National Dis- 
tillers Products Corp. It’s only a 
reorientation of longterm aims. 

Foremost among the company’s 
present aims is concentration on 
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WHAT’S HAPPENING ... 


production of bulk chemicals. The 
discarded specialty divisions by and 
large operated on purchased raw 
materials and National Distillers 
is looking’ toward complete integra- 
tion of its chemical business, com 
bined with big volume sales of a 
relatively few products. If it ever 
again gets into the specialty field it 
will be with such things as syn- 
thetic fibers—big-scale production 
from captive raw materials. 

For now, however, the emphasis 
will be in five fields: metallic 
sodium and its derivatives; fertilizer 
raw materials (sulfuric acid, am- 
monia); petrochemicals, including 
polyethylene; alcohol and deriva- 
tives; and feed supplements. The 
last, although certainly of a spe- 
cialty nature, uses big volumes of 
distillery byproducts which Na 


tional has in abundance. Until re- 
cently these byproducts were worth 
only $26 a ton; now they bring 
$70-90 a ton. 


Atlantic Adds Ammonia 
Unit at Philadelphia 


Using high purity hydrogen from 
its catalytic reformer, Atlantic Re- 
fining Co. has started up a 100-ton- 
a-day ammonia synthesis plant at 
Philadelphia, Pa. Plans are to 
market about 60% of the output 
to nearby industry, the rest to agri- 
cultural outlets. 

Because of the extremely pure 
hydrogen and nitrogen charged, re- 
action pressure now is only 2,500 
psi., compared with the 3,800 psi. 
normally required. However, other 





That’s what Esso Standard Oil 
Co, is doing! At Wind Gap, Pa., 
Esso has converted an idle slate 
quarry to a storage depot for one 
million barrels of heating oil needed 
as seasonal reserve. Steel pontoons 
(above), weighing nearly three tons 
each, form a 56,000 sq. ft. flexible 
floating roof that prevents air-borne 
contamination of the product. 





Store Your Oil in the Ground and Save 


Cost was only $500,000. Con- 
ventional storage tanks with the 
same capacity would cost about $1.5 
million. 

Oil flows to the quarry from 
Esso’s Linden, N. J., refinery 
through a 65-mile pipeline. To 
maintain a constant liquid level, wa- 
ter is removed or added to the 
quarry as oil enters or is withdrawn. 
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ammonia producers, such as Spen 
cer Chemical at Vicksburg, have 
started operating at pressures as low 
or lower, only to find they had to 
raise the level soon afterward as 
catalyst activity decreased. 

At the Atlantic plant, reformed 
by-product hydrogen is purified by 
washing with caustic to remove hy- 
drogen sulfide, dried, refrigerated 
to —315 F. and finally washed with 
liquid nitrogen. Pure nitrogen for 
both synthesis and washing is 
achieved by cooling to —275 F’. to 
freeze out water and carbon diox- 
ide. When mixed with the hydro- 
gen it contains less than 10 ppm. of 
oxygen. 

Atlantic’s reaction vessel, which 
runs at 900 F., contains about 26,- 
000 Ib. of catalyst. Operations to 
date show 17% conversion per 
pass. 


News Briefs__._. — 


Epoxy Resins: Bakelite Co. and 
Shell Chemical Co. recently cut 
the price of one grade of epoxy 
resins from $1 to 90¢ a pound, 
hoping to stimulate growth in 
new markets. 


Titanium: Western Pyromet Co. 
will use part of the Government’s 
idle magnesium plant at Man- 
teca, Calif., to test a new process 
for titanium metal. 


Silicones: Wurdack Chemical Co., 
St. Louis, Mo., has effected a 
“very satisfactory settlement” of 
its patent suit against Dow Corn- 
ing Corp. covering application of 
certain silicones as water repel- 
lents for above-grade masonry. 


Sulfuric Acid: Eagle-Pilcher Co. 
just started up a new 300 ton a 
day contact sulfuric acid plant at 
Galena, Kan. It was designed by 
Monsanto Chemical Co. 


Dividends: Arapahoe Chemicals, 
Inc., Boulder, Colo., recently 
declared the first common stock 
dividend in its history—$1.00 per 
share. The last time any of this 
stock was sold—late in 1952-it 
was priced at $20 a share. 





Here’s The New Liquid Level Control 
Pilot Everybody's Talking About! 
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RECTIFIER ROOM SHOWS 
the three rectifiers used in 
this 10,000-kw, 600-volt in- 
stallation. Each rectifier has 
12 tubes, permitting 36-phase 
plant operation. Because 
complete loss of power sup- 
ply, even for a short time, 
may seriously disturb the 
electrolytic process, provi- 
sion has been made to trans- 
fer to plant supply in case of 
outside power failure. 


ALLIS - CHALMERS 


Regul, Trans. 


Phase Shift 

Trans. 

12-phase 
Rectifier Trans. 


Anode Bkrs 


Cell Banks 


SCHEMATIC DIAGRAM SHOWS simplified system layout, which eliminates 
unnecessary components, reduces cost. Phase control provides for gradual drop 


of load. No breakers operate during cell bank switching. 
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Cell Line 








How Phase Control of 


Rectifiers Cuts Time & Cost 
of Automatic Cell Bank Switching 


AT A SOUTHWESTERN ELECTROLYTIC 
ZINC PLANT, cell bank switching is made 
fast and simple through use of phase con- 
trol on mercury arc rectifiers. Electrodes 
in the zinc cells must be stripped daily. 

The extreme high accuracy of firing 
with Allis-Chalmers excitron. rectifiers 
permits the necessary switching to be done 
with phase control. By operating a phase 
control switch in the cell room, the cell 
lines can be unloaded. Then, a bank of 
cells is isolated for stripping, and a spare 
cell bank, previously stripped, is substi- 
tuted. Normal load operation is resumed 
by operating the phase control switch. No 


ecegoet 
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power breakers need be opened. ‘The com- 
plete operation takes but a few minutes. 

Three features of Allis-Chalmers mer- 
cury arc rectifiers assure successful opera- 
tion with phase control. Continuous 
excitation — pilot arcs always present — 
eliminates the need for reignition every 
cycle, thus makes rectifiers less sensitive 
to supply voltage dips. The design of grid 
control system provides highly accurate 
control of rectifier firing. Finally, cooling 
of rectifiers by means of internal seamless 
steel coils assures proper distribution of 
mercury vapor for best operation at all 
loads. 

These features in addition to advanced 
application engineering may help cut 
costs on your next rectifier installation. 
Get complete information from your 
nearby A-C office or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. 
A-4423 


EXCEPTIONALLY FLEXIBLE AUTO- 
MATIC LOAD CONTROL of this instal- 
lation is provided by a combination of step- 
type regulating transformers with phase 
control, which assures close cell current 
regulation with maximum power factor. 





ALLIS-CHALMERS 
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Chemical Processors Put Vermiculite to Work 


After more than twenty years of service to the 


building trades, a popcorn-like mineral finds fresh use- 


fulness and a place in the chemical industry. 


Catalyst, carrier, filler, packaging 
material—these are some of the jobs 
vermiculite, a well-esteemed build- 
ng material, is doing today for the 
chemical process industries. 

And doing them in pretty fair 
quantity, too. Estimates rate the 
industrial market, which includes 
CPI consumption, at 10% of the 
total production of vermiculite, or 
about 40 million pounds a year.* 

Optimistic for the future, too, 
are spokesmen for the Zonolite 
Co. of Chicago, vermiculite’s prin- 
cipal miner and processor. Sales 
to the chemical industry alone may 
rise, they say, to 15% of the total 
vermiculite market within the next 
five years. 
> What It Is—Vermiculite is a hy- 
drated magnesium-aluminum-iron 
silicate and a close relative of mica. 
Zonolite’s sources are at Libby, 


* Another 15% goes to agricultural 
and horticultural users, mainly for soll 
cae But the heavy majority 
still moves into construction work. 
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Mont., and Travelers Rest, $. C.— 
the country’s two main deposits— 
where crude ore is strip mined, rid 
of coarse impurities by screening, 
milled, washed, dried and graded. 
From the mines Zonolite ships 
the refined ore to more than 40 
processing plants in the U. S. and 
Canada. 
> Mineral Popcorn—There 1,800 F. 
furnace heat—the temperature is 
tribute to vermiculite’s insulating 
properties—blasts water out of the 
ore particles, expanding them to 
more than 12 times their original 
volume. Expanded density and sieve 
size depend on original size of 
milled ore particles. é 

Puffed up or processed vermicu- 
lite contains countless tiny air bub- 
bles, has a cellular structure and 
enormous surface area with un- 
usual insulating and fireproofing 
properties, resiliency and prodigious 
capacity for holding or “carrying” 
liquids and solids. 
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Let’s see, then, how and where 
chemical people are using vermicu- 
lite today. 
> Carrier—One of the newest and 
most intriguing applications. Ver- 
miculite’s liquid absorbing power— 
capillary forces based on the par- 
ticles’ platelet structure account for 
this—along with relative inertness 
make it a good chemical carrier. 
The carried or absorbed substance 
is evenly distributed over the 
particle surface area which makes 
for increased reaction rates and 
more uniform coverage. 

¢ Bersworth Chemical Co., 
Framingham, Mass., uses vermicu- 
lite as a carrier for its two iron 
chelate plant preparations. Origi- 
nal chelate compounds, hygro- 
scopic powders, were not easy to 
apply,. sometimes burned leaves 
and washed out of the soil. Solu- 
tions of chelates, soaked up in 
vermiculite, solve the application 
problems. 

e One of the largest garden 
supply firms uses the mineral to 
carry phenyl mercuric acetate (to 
kill crab grass), 2,4-D (broadleaf 
weeds) and chlordane (lawn pests). 
Cumbersome spray gear is not 
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A Celite Filter Cake is hundreds 
of times finer than the finest 


BY 2,500,000 FILTER CHANNELS PER SQ. IN.,! 





wire mesh! 








Fi Omlibtolica. Celite” Filtration assures highest purity 


Celite Filtration provides the critical 
purity required for antibiotics because it 
removes even the finest suspended solids. 
A Celite Filter Cake contains more than 
2,500,000 filter channels per square inch 
of surface. The Celite method also pro- 
vides high production volume because it 
permits fast flow rates. 

Celite powders may be used with any 
type of conventional filter. The right 
balance between flow and capacity with 
degree of purity is easily achieved ... first 
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in building up a pre-coat of Celite on the 
filter medium, then by adding small 
amounts to the solution to form a con- 
tinuously fresh filter surface. To meet 
different requirements, Celite comes in 
nine standard grades of microscopically 
controlled particle size. Utmost product 
uriformity/is assured. 


Because of its simplicity, flexibility and 
efficiency, Celite Filtration has become 
the standard for entire industries. For 
highest purity in antibiotics, for perfect 
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clarity in food products, for removing 
impurities from chemicals, petroleum, 
and other products . . . Celite offers un- 
equalled advantages. 


Whatever filtration problem you face, 
it will pay you to investigate the Celite 
Filtration method now. A Johns- Manville 
Celite Filtration Engineer will gladly dis- 
cuss your problem. For his services, with- 
out obligation, write Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 199 
Bay St., Toronto 1, Ontario. 








Products on these pages this month made news. . . 


“ar Page number is also Reader Service code seman 


136A Flexible mold method 
Silicone rubber adhesive 
Fast setting cement 


Vermiculite serves chemical industry 
Road binder from pulp waste 
Porous carbon 

Light-stable polystyrene Nonflammable paint remover 
Polyvinyl plasticizers Microcrystalline wax 

Organotins for insecticides, fungicides 
N-alkyl anilines 


Ceramic body flux 


King size rubber tire 
Rubber masonry paint 


High alumina catalyst... .... 


--- For more about any item, use Reader Service posteard (p. 501) 





needed; the mixtures can be sprin- 
kled right from the box. 

e An interest-tickling possibil- 
ity: a combination soil conditioner, 
fertilizer, insect and fungus killer— 
in one package. Vermiculite is al- 
ready a proved soil conditioner—it 
loosens soil, acrates it, keeps it 
moist, keeps it from crusting—and 
a base for insecticide and fungicide 
formulations. Now Zonolite is test- 
ing to see what nutrients can be 
added to the mineral. Looked-for 
result: a triple threat, vermiculite- 
carried product to answer all the 
needs of the farmer. 


> Conditioner—Vermiculite’s thirst 
for liquids is the key to this usage, 
too. Added to commercial fertilizer, 
the mineral absorbs unwanted 
moisture during curing, reduces 
curing time and eliminates caking 
in the bag. Score: 1-2 million 
pounds of fertilizer are so condi- 
tioned each year. 

> Process Equipment Insulation— 
Vermiculite’s low K factor is the 
clue here. Vermiculite aggregate 
Lumnite cement and Haydite com- 
bine in an insulating concrete de- 
veloped by Universal Oil Products 
for reactors and charge heaters. 


For storage tank insulation and 
fireproofing the mineral—in con- 
crete aggregate form—is spray 
coated over the tank shell or 
placed alone between tank and ex- 
terior metal shell. 
> Packaging Agent—Resilient ver- 
miculite guards shipments of liq 
uid chemicals against breakage. 
And, should breakage occur, the 
mineral will quickly absorb the 
chemical, prevent excessive leak- 
age. 
> Cation Exchanger—Exchange sites 
on internal particle surfaces can 
bond organic as well as inorganic 





Density 
4 to 12 Ib. per cu. ft. 


Surface area 
4 to 10 meters per gm. 


Weter holding ability 


Retains 2.5 times 
1,000 gm. for 1 hr. 


Absorbing capacity (No. 4 grade) 

For liquids—Remains free-flowing 
100% of its weight in water 
80% in kerosene 
150% in SAE 40 motor oil 
100% 


Retains 5 times its weight against gravity 
its weight against a force of 


How can you put vermiculite to work? These properties may help point the way. 


Chemical activity 


Practically inert 


Solubility 


Insoluble in water and orgranic solvents 


Cation exchange capacity 
19.4 to 22.5 milliequivalents per 100 gm 


Fusion point 


2,200—2,400 F. 


Conductivity (K) 
while retaining: 
None 


Sieve sizes 


0.42—0.24 Btu. /(hr.)(sq. ft.)(F./ ft.) 
Electrical conductivity 


in Chlordane 
For solids—Remains free-flowing while retaining: No. 1 1% to 16 
of its weight in paraffin No. 2 4 to 30 
in toxaphene No. 3 8 to 100 
in asphalt No. 4 16 to 100 
in dieldrin 
Cost 


25-40¢ a cu. ft. depending on grade and density 
$12-14 a short ton (conc. ore at mine) 


Water vapor absorption 
Low 
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TOP DRAWER —— 
SERVICE AND A solid polymer of AER apt sot by an 


extremely low water content, high assay, low reactivity, 
low solubility, and high melting point. Useful in syntheses 


UAL I T Y requiring formaldehyde, which are prevented or inhibited 
ess s by traces of water. 












CONTAINERS pe 





PARAFORMALDEHYDE aca oy een te 


(HEYDEN) 
S Pp E C I F Y A solid source of formaldehyde, for manu- CONTAINERS - 


facturing synthetic resins and as a catalyst Paraformaldehyde U.S.P. X 
for cold-setting adhesives. Also used in (Powder, Medium Powder, 

HE YDEN y fungicides, deodorizers, and photographic Flo-Granular) 
a chemicals. Fiber drums, 250, 50, 25 Ibs. 


HEXAMETHYLENETETRAMINE 


(HEYDEN) 












Valuable to the synthetic resins industry in CONTAINERS 

the curing of resins. Used as a chemical Hexamethylenetetramine 

intermediate and as a hardening agent for Technical 

casein, gl d oth teins: bb Granular. . Multiwall paper bags, 
, glue and other proteins; as a rubber 74 kk. Mie de 

. 3 FO uv le . 
accelerator; for explosives; for fuel tablets; Powder Multiwall paper bags, 
in medicinals. As an amine, it finds use as 50 Ibs,; Fiber drums, 100 Ibs. 


a neutralizing or deactivating agent. rene + - “enacmgaee 


(Methenamine U.S.P. Powder or 


Granular) 
Fiber Drums, 100, 50 and 25 Ibs. 


(HEYDEN) 






CONTAINERS 
Widely used in the production of phenolic, urea, _Egrmaidehyde Solution N.F. 
melamine and resorcinol resins; for converting Tank cor . . . . . 72,000 Ibs. 
Tank truck. . . . . 30,000 Ibs. 
Drums. . . .475; 125; 90 Ibs. 
products. Increasingly important in manufacture Corboys . . .-. . . 100 ls 


casein, glue and other proteins into plastic 


of chemicals and fertilizers. Used in embalming 37% Formaldehyde— 
Methanol Free 

Tank cars ~~ £200 ms 

in the leather, fur, paper and textile industries. Tonk trucks . . . 30,000 bs. 


fluids, disinfectants, fumigants, deodorants, and 
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342 Madison Avenue, New York 17, NY. 
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cations, a facility which, coupled 
with case of handling, puts vermicu- 
lite in a strategic position in the 
development of unique organo-min- 
eral formulations. 
> Catalyst—Vermiculite, both ore 
and expanded form, armed with its 
cation exchange properties, serves 
as a Catalyst in the synthesis of 
camphene from pinene, a stage in 
camphor production. 

Lamisilite,* like heat-expanded 
vermiculite, has good absorption 


properties and may be used to 


* A form of vermiculite produced by 
sulfuric acid leaching of the ore. Re- 
moval of all metallic components leaves 
a highly porous silica with the flaky, 
laminar structure of the original sub- 
stance, 


catalyze the preparation of certaip 
organic compounds. 

> Filler—Vermiculite goes into: 
acid-resistant etching powder; 
molded and extruded plastics where 
it’s compatible with glass fiber re- 
inforcement; mortar made with 
liquid sulfur for laying up acid 
resistant brick. 

> Lubricant—Laminar structure and 
non-abrasive qualities—it’s satiny- 
surfaced like mica—make vermicu- 
lite a lubricant in itself. Acheson 
Colloids’ Dispersion #193 for 
foundry work is an example. An 
oil company uses a vermiculite by- 
product as a lubricant in drilling 


operations, 136A 


Semichemical Pulp Waste 


.. « Makes Good Road Binder 


When wood pulpers developed 
the semi-chemical process for utiliz 
ing hitherto useless aspen and other 
second-growth hardwoods, — they 
were plagued with some of the 
same waste disposal problems of the 
older acid sulfite operators. 

Recently, one of the semichem- 
ical pulpers, Otsego Falls Paper 
Mills of Otsego, Mich., taking its 
cue from the sulfite mills, devel- 
oped a commercial outlet for its 
waste liquor: road treatment. The 
company reports this success for its 
disposal techniques: since the first 
of June all waste liquor has gone 
to road binding; none has had to be 
diverted to the Kalamazoo River. 

Otsego’s pulping process—cook- 
ing chipped wood with high pres- 
sure steam in a solution of sodium 
sulfite and lime or soda ash—leaves 
a waste liquor approximately 90% 
water and the rest non-fibrous wood 
residue, Discharged to streams, this 
spent liquor carries an avid oxygen 
demand, is detrimental to water 
life. 

Possible alternatives to stream 
disposal—chemicals recovery and 
ponding—have not been too suc- 
cessful, The first is not economical; 
the second creates an odor prob- 
lem (lining of the ponds seems to 
seal quickly so that little seepage 
through the ground can take place). 


140 


But Otsego found that semi- 
chemical, like sulfite, waste makes 
a good medium for road treatment 
with an advantage over many other 
materials: it’s chemically neutral. It 
lays dust and binds road material 
together to form a more compact, 
stable roadbed. 

Although heavy rain destroys im- 
mediate surface advantages, the 
binding media penetrate deep into 
the roadbed and gradually, with 
further applications, build back up 
toward the surface.* 

Semichemical waste’s binding ac- 
tion slows drift of loose material 
toward the roadside, should lower 
future gravelling costs. And since 
the road binder doesn’t give a hard 
surface crust the road can be re- 
worked at any time by wetting 
down. 

Application is at the rate of 
about 3,200 gal. to the mile, in an 
8-ft. wide strip. Heavily travelled 
highways will get four treatments 
the first year; fewer will be neces- 
sary in ensuing years. 

Competition among mills is not 
likely. ‘Transportation costs pre- 
clude long distance distribution 
without further concentration of 
the liquor. 140A 


* Roads first treated in the summer 
of 1953 show definite improvement; 
future treatments are expected to 
still more effective and longer-lasting. 
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Porous Carbon 


Extremely fine grain gives 
large carbon surface area. 


New carbon is 75% air yet re- 
tains usual desirable carbon char- 
acteristics, such as high electrical 
conductivity, resistance to chemical 
attack and stability to high tem- 
peratures. Its fine grain provides 
large surface area despite high po- 
rosity. 

Stackpole porous carbon offers 
engineering possibilities for impreg- 
nation or for use as filter plates. 
It’s available in blocks and sheets 
up to 10 in. by 10 in., and in thick- 
nesses up to 14 in.—Stackpole Car- 
bon Co., St. Marys, Pa. 140B 


Light Stable Polystyrene 


Offers eight to ten times better 
non-yellowing properties than 
general purpose polystyrene. 


The lighting industry, with its 
exacting standards for light diffu- 
sion and transmission, will be par- 
ticularly interested in Styron 647, 
a highly light-stable polystyrene 
plastic—eight to ten times more 
stable than conventional material. 

Styron 647 retains the properties 
of general purpose polystyrene— 
high clarity, brilliance and good 





Where can you best use 
B&A Potassium Bifluoride? 





In brazing and soldering fluxes? 


Potassium Bifluoride is an excellent solvent 
for removal of metal oxides. Its effectiveness 
on tough oxides has made it the basis for most 
silver brazing fluxes and has led to increased 
use in all types of brazing and soldering fluxes. 
These fluxes depend for their quality on the 
high purity of B&A Potassium Bifluoride. 


In glass polishing? 

Optimum uniformity and freedom from for- 
eign particles are characteristics that make 
B&A Potassium Bifluoride in demand for high 
quality glass polishing. 





In addition to the above, Potassium Bifluoride 
has many other uses. Why not investigate it 
for your process? Remember, B&A Potassium 
Bifluoride is a high purity product assaying 
over 99% KF * HF and specially formulated for 
easy handling. It is manufactured with the 
care and “know-how” that have made Baker & 
Adamson products the standard of purity in 
reagent and fine chemicals since 1882. 


Experimental quantities and literature on the 


chemical and physical properties of B&A In glass etching and frosting? 


Potassium Bifluoride are available on written 
request. And, of course, you can order 100 |b. 
and 400 lb. drums from any of the Baker & 


These uniform crystals are easily handled and 
readily dissolved in water for preparing etch- 
ing and frosting solutions. 


Adamson offices listed below. 











REAGENTS 


BAKER & ADAMSON Zc Gemicale 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, 
Albany*® ¢ Atlanta © Balumore* ¢ Birmingham* © Boston* ¢ Bridgeport* * Buffalo® 
Charloue* ¢ Chicago* © Cleveland® ¢ Denver’ © Detroit* © Houston® © Jacksonville 
Kalamazoo ¢ Los Angeles* ¢ Minneapolis * New York® © Philadelphoa® ¢ Pittsburgh*® 

Providence® © St. Louis® © San Francisco® © Seattle * Kennewick* and Yakima (Wash.) 

In Wisconsin: General Chemical Company, Inc,, Milwaukee 

In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* * Vancouver* 
SETTING THE PACE 1N CHEMICAL PURITY SINCE 18862 
*Complete stocks are carried here 
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fabrication—and is priced the same. 

The picture shows Styron 647 
fluorescent light fixture parts: side 
panel, louver and diffuser. The new 
polystyrene will also be used for in- 
terior display signs, instrument dial 
faces and panels, etc.-Dow Chemi- 
cal Co., Midland, Mich. 140C 


Polyvinyl Plasticizers 


Higher alcohol phthalates for 
vinyl chloride formulations 
from Monsanto and Carbide. 


e Monsanto: Santicizer 601— 
a 50-50 mix of di-n-octyl, n-decyl 
phthalate (DNODP) and diisooctyl 


phthalate (DIOP)~—and Santicizer 
602—a 50-50 mix of diisodecyl 
phthalate (DIDP) and DIOP. In 
most polyvinyl chloride applications 
601’s flexibilizing properties and 
low volatility make it superior to 
di(2-ethylhexyl)phthalate (DOP) or 
to DIOP alone. 602 imparts ex- 
cellent alkali resistance to vinyl 
floor tile. In other uses it provides 
lower volatility, albeit slightly less 
flexibilizing action, than DOP or 
DIOP. 

¢ Carbide: Flexol plasticizers 
810 and 812. Both higher alcohol 
phthalates are claimed outstanding 
for their reduced volatility, im- 
proved low temperature properties 





U. S. Rubber’s biggest tires—so 
big that part of a Detroit plant’s 
wall had to give way so the tire mold 
could move in—are just the right 
size for earth-moving and strip min- 
ing equipment, bottom dump trucks 
and self-loading scrapers. Each U. S. 
Royal Con-Trak-Tor stands 8 ft. 
tall, is 30.00-33 in size, has a 34-in. 





King Size Tire Weighs in at 2,600 Lb. 


tread and takes 16 hr. té cure (pas- 
senger car tires need only 17 min.). 
Nylon yarn in one of these rubber 
colossi: enough for 3,000 pairs of 
women’s stockings; bead wire: two 
miles, Price is—hold fast—$4,949.50, 
about $1,000 more than the next 
biggest tire—U. S. Rubber Co., 
New York 20, N. Y. 142B 


and electrical attributes. 810 and 
812 in vinyl plastics show heat and 
light stability, freedom from odor, 
resistance to extraction by water, 
and stand up to abrasion (in up- 
holstery sheeting). Price: 32¢ a lb. 
—Monsanto Chemical Co., St. 
Louis 4, Mo.; Carbide and Carbon 
Chemicals Co., New York 17, 
N.Y. 142A 


Rubber Masonry Paint 


Chemically inert to the high 
alkalinity of various types of 
masonry. 


Pliotone masonry coating is 
highly water resistant yet does not 
prevent masonry surfaces from 
breathing, allows trapped moisture 
to escape. 

Based on styrene-butadiene co- 
polymers (Chem. Eng., Oct. 1954, 
p. 142), or synthetic rubber resin, 
Pliotone works well on concrete, 
stucco, asbestos shingle, brick, hot 
plaster, etc. ‘The rubber base is 
unaffected by masonry alkalinity, 
will not crack, chip or peel. 

Other properties: non-oxidizing, 
mildew-resistant, dries to a non- 
yellowing, long lasting finish.— 
Preco Chemical Corp., New Hyde 
Park, N. Y. 142C 


High Alumina Catalyst 


Cuts down stack losses, lasts 
longer, gives more selective 


yields. 


Petroleum refiners may be a lit- 
tle closer to achieving optimum per- 
formance in fluid cracking opera- 
tions because of a new high alumina 
catalyst. 

25% alumina by weight (most 
synthetic catalysts run 13%), the 
chemical has been tested in a com- 
mercial fluid unit at a major oil re- 











For More Information... 
about any item 
in this department, 
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number on the 
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Postcard inside the back cover. 
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SOLVAY 
Monochlorobenzene 





Properties of Solvay 
Monochlorobenzene 


Form______ Ss 3 Water White Liquid 
Molecular Weight___-_112.56 
Melting: Point we ANOS 
Boiling Point 131.7°C 
Density 1.1009 25°/4° 
Solubility in Water at 30°C_.0488g./100cc. 
Flash foint (Open Cup) TC 
Heat of Combustion_735.6 Kg-Cal/g.-mol. 

















Test Samples and Technical Service 


—available at no cost or obligation 


If you would like to test So.vay Monochloroben- 
zene... or you have a specific operation in which 
you would like to try it, we will be glad to supply 
a sample—without charge or obligation. If you 
have any questions regarding SoLvay Mono- 
chlorobenzene, its price. . . or its properties—write 
us and we will promptly forward this information 
to you. Get all the facts—mail coupon now! 


Soda Ash * Snowflake® Crystals * Potassium Carbonate « Calcium 
Chioride * Sodium Bicarbonate * Ammonium Bicarbonate « Cleaning 
Compounds ¢ Caustic Potash ¢ Sodium Nitrite * Ammonium 
Chioride © Chlorine © Caustic Soda * Monochlorobenzene 
Para-dichlorobenzene ¢ Ortho-dichiorobenzene ¢ Chloroform 
Methylene Chloride © Carbon Tetrachloride «+ Methyl Chioride 
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SoLvAY Monochlorobenzene is a highly reactive and ver- 
satile raw material for the manufacture of plastics, insec- 
ticides, dyes, drugs and many other products in a wide 
variety of industries. It enters readily into many chemical 
reactions such as hydrolysis, aminolysis, nitration and 
sulfonation. 

The high purity of So.vay Monochlorobenzene makes 
it ideal for use in chemical synthesis. 

The excellent solvent properties of SoLvAY Mono- 
chlorobenzene offer applications in paints, varnishes, 
resins, adhesives and solvent extractions. It is a good 
solvent for oils, fats, resins, rubber, ethyl cellulose, soft 
copal, dammers, colophony, Bakelite and most thermo- 
plastics. It is also used in varnishes and lacquers to pro- 
duce a matte or “crackle” finish. 

Its use as a carrier in the dyeing of synthetic fabrics is a 
recent development. It is reported that the dyeing of fabric 
is promoted without swelling and distorting the fiber, as 


do other carriers. 


f= Ge Ge Ge OP 6S 6S 8 OP OP OP OP GS Oe Oe Gs GS GG Ge 


SOLVAY PROCESS DIVISION yey 
ALLIED CHEMICAL & DYE CORPORATION lied 
61 Broadway, New York 6, N. Y. _——s 
Gentlemen: omemeue 
Please send me—AT NO COST OR OBLIGATION: 

[] Test Samples of Sotvay Monochlorobenzene 

(] Information—see my attached letter 
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finery for more than a year. Some 
of the results: 
¢ Stack losses of the catalyst 
were considerably lower than 
those suffered with 13% 
aluminum — products—under 
comparable conditions. 
¢ Improved selectivity of end- 
product distribution. 
¢ 15-25% higher equilibrium 
activity. 
¢ Greater stability of catalytic 
activity. 

Big advantages in refinery prac- 
tice would be lower catalyst usage 
for equal cracking performance or 
superior results with equal catalyst 
usage. Kither way could mean 
lower catalyst cost to the refinery. 

American Cyanamid Co., New 


York 20, N. Y. 142D 


Flexible Mold Method 


Produces epoxy machine parts 
and encases electronic compo- 
nents at low cost: 500 units 
for $10. 


Vinyl resin plastisols, function- 
ing as flexible molds, provide a fast 
and economical method for casting 
machine parts from epoxy resins 
and imbedding electronic assem- 
blies in epoxy casings. One gallon 
of Bakelite vinyl plastisol (cost: 
$10) will make about 100 flexible 
molds each of which is good for 
about five castings or potted (im- 
bedded) assemblies. 

¢ Molds and castings are made 
in two steps. Bakelite vinyl plastisol 
is poured around part to be repro- 


144 


duced and cured at 350 F. in 15-20 
min. The part is popped out, leav- 
ing a mold cavity. Bakelite epoxy 
resin-hardener mixture is poured 
into cavity and sets for 3 hr. to 
allow air bubbles to escape. Short, 
low temperature baking follows and 
the hardened casting is easily 
stripped from the mold. 

¢ Potting operations require 
that a master model be made 
(which shapes a cavity in the flex- 
ible mold into which the electric 
assembly is later placed and encased 


Product Briefs 


by epoxy resin). Then vinyl plas- 
tisol is poured around the master 
model in a suitable container and 
cured at 350 F. for 15-20 min. as 
before. The master model is re- 
moved and the electric unit fitted 
into the cavity. Epoxy-hardener 
mix is poured between transformer 
and mold walls and allowed to gel 
3 hr. Slow after-baking hardens the 
epoxy casing so that the imbedded 
fixture can be withdrawn from the 
mold (see cut).—_Houghton Labora- 
tories, Inc., Olean, N. Y. 144A 





Silicone rubber adhesive sets up 
without pressure in 24 hr. at 
room temperature — maximum 
strength in 3 to 7 days. It bonds 
silicone rubber to itself or to 
aluminum, magnesium, stainless 
steel, butyl or saran rubber. Dow 
Corning A-4000 bonds exhibit 
heat and creep resistance through 
100 C. Peel strengths of 15 psi. 
exist between extruded Silastic 
rubber and aluminum. — Dow 
Corning Corp., Midland, Mich. 

144B 


Fast setting cement permits usc of 
machines in 30 min, to 1 hr. One 
hour compression strength ex- 
ceeds 5,000 psi., increasing to 
more than 12,000 psi. in 24 hr. 
Garonite cement gives a shrink- 
proof union between bolt and 
base, assures trouble-free anchor- 
age for installations ranging from 
handrails to heavy duty vibrating 
equipment.—Garon Products Co., 
Philadelphia 7, Pa. 144C 


A nonflammable paint remover, 
Glid-Strip, acts quickly to soften 
many paints and varnishes, in- 
cluding latex and baked enamel 
finishes. And Glid-Strip remains 
wet and active up to six hours, 
permitting prolonged action on 
stubborn coatings.-The Glidden 
Co., Cleveland, Ohio. 144D 


Chemically modified microcrystal- 
line wax, Polymekon Wax, has 
been developed as a fairly hard 
substitute for Carnauba. Petro- 
leum-derived Polymekon’s most 
significant characteristic is its 
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ability to form films and is rec- 
ommended as an additive in the 
manufacture of waxed paper and 
containers, of varnishes, rubber 
compounds, printing inks and 
paste polishes. ~ Sun Chemical 
Corp., Long Island City, N. Y. 

144E. 


Some organic tin compounds are 
among the most powerful fungi- 
cides known and, at the same 
time, rival DDT’s potency as an 
insecticide. Such a combination 
of properties in one substance is 
unusual and may provide a future 
array of organotin compounds 
each designed specifically to kill 
fungus and insect life selectively 
and quickly.—Tin Research Insti- 
tute, Greenford, Middlesex, Eng- 
land. 144F 


N-butyl aniline and N-2-ethylhexyl 
aniline have advantages over ani- 
line and lower N-alkyl anilines: 
lower water solubilities, higher 
solubilities in oil and hydrocar- 


bons, lower vapor pressures, 
lower toxicities, milder odor. In- 
troductory price: 75¢ a Ib.—Car- 
bide and Carbon Chemicals Co., 
New York 17, N. Y. 144G 


Ceramic body flux, Vitromix, low- 
ers firing temperatures of most 
ceramic bodies when used in 
small amounts. In large quanti- 
ties it permits small products to 
be fired rapidly and continuously 
—60 to 150 min. at 1,350-1,400 
F.—in conveyor belt furnaces or 
decorating kilns—Vitro Manufac- 
turing Co., Pittsburgh 4, Pa. 

144H 





fora 
complete line 
of high quality 


Paint, Varnish and Shellac 


SURFACE COATING 


petroleum chemicals ppyRoHoL 91 


PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL 
Methy! Ethyl Ketone 
Dewaxing Aid 
Ethyl Ether 
Isopropyl Ether 
Reference Fuels 
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PETROHOL 95 
PETROHOL 99 
JAYSOL 

Secondary Buty! Alcohol 
Secondary Butyl Acetate 
Isopropy! Acetate 
Acetone 

Methyl Ethy! Ketone 
Dicyclopentadiene 

Ethyl Ether 

Isopropyl! Ether 
Naphthenic Acids 
Iso-Octyl Alcohol 

Decy! Alcohol 

Denatured Ethyl Alcohol 
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PETROHOL 91 
PETROAOL 95 
PETROHOL 99 


*JAYSOL 


Iso-Octyl Alcohol 
Decy! Alcohol 
Denatured Ethyl Alcohol 
Tridecy! Alcohol 
Dicyclopentadiene 
Isoprene 

Butadiene 

Ethyl Ether 
Isopropyl Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 

Acetone 

Methyl Ethyl! Ketone 
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Gasoline and Motor Oil (Additives) 


For dependable 
products 
that win 


dependable 
customers... 


specify 


34 successful years of leadership in serving industry 


Products that deliver dependable performance win 
steady, satisfied customers. And where performance 
counts, you can count on Enjay. 


Enjay supplies a complete line of uniform, high 
quality petroleum chemicals to the surface coating, 
chemical and petroleum industries. You are assured 
proved results with every Enjay product. Backed by 34 
years of research, experience and know-how, each is 
designed to meet industry’s most precise specifications 
and characteristics. 

But don’t consider Enjay for your present chemical 
needs alone — Enjay is also ready to assist in develop- 
ing new or improved products through chemistry. 
Present or future, be sure to specify Enjay. 


ENJAY CO., INC. © 15 West 5ist Street, New York 19, N. Y. 





ae 

eh 
General Purpose 
with cover off 


Hazardous Gas 
NEMA 7 


A 


The hgn of Luahily 
Meolce Control 


Watertight 
NEMA 4 


Dust-tight 
NEMA 5 


MOTOR CONTROL ENCLOSURES 


ence eM ARREST IIRT Oi 


FOR EVERY APPLICATION / 


Hazardous Dust 
NEMA 9 


Corrosion-proof 
NEMA 11 


It pays out . . . in safer operation, in 
greater production, fewer shutdowns, and 
in lower maintenance . . . to use the correct 
enclosure for each motor starter installation. 


Allen-Bradley Solenoid Motor Starters and 
enclosures are a moneysaving combination, 
since the double break, silver alloy con- 
tacts require no maintenance. Furthermore, 
Allen-Bradley starters have only ONE mov- 
ing part... therefore, virtually no chance 


Corrosive Hazardous Gas 
NEMA 8 


General Purpose 
NEMA 1 


to go wrong. Thus, inspection only at rare 
intervals is necessary. 

Finally, generous wiring space in all types 
of enclosures reduces installation time. 
Call your nearest Allen-Bradley sales en- 
gineer for his control and enclosure recom- 
mendations. Also, make certain that you 
have the 120-page Allen-Bradley ‘‘Handy" 
Catalog—where it is handy! Send for a 
copy, today. 


Allen-Bradley Co. 
1337 S. First St., Milwaukee 4, Wis. 
In Canada—Alien-Bradley Canada Limited, Galt, Ont. 


ALLEN-BRADLEY 


QUALITY MOTOR CONTROLS 


ALLEN-BRADLEY TROUBLE FREE MOTOR CONTROLS FOR ALL INDUSTRIES 
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Increased 
Ventilation! 


New Screen Vents! 


No Chemical Splashes 


can reach 


the eyes! 


AO’s NEW 
INNPROVED 


DUST and CHEMICAL 


GOGGLE 


We’ve made a good goggle even better with the newly de- 
signed all-rubber “700A.” Ventilation efficiency has been stepped up 
more than two times by using new rubber grommets or vents equipped 
with chemically resistant stainless steel fine mesh screen. These vents are 
easily cleaned and are individually replaceable. They do not become 
clogged with dust in heavy exposures as quickly as the cloth vents used 
previously. Air keeps coming through longer. What's more, this increased 
ventilation reduces fogging of lenses to a minimum when goggle is worn 
in hot and humid places... and the fine screen grommets prevent any 
chemical splashes or sprays frdm endangering the eyes at any time. 
YOUR NEAREST AO SAFETY PRODUCTS 
REPRESENTATIVE CAN SUPPLY YOU. 


Look for the ky trademark 
for top quality in protective equipment 


Quick Facts 


USES — For work on acid lines, storage batteries, metal 
plating baths, cleaning and degreasing, foundry shakeout, 
railroad car cleaning, cleaning coal-handling equipment, 
work in ships’ holds . . . in railroading over dusty runs. 


FRAME —- Molded from non-irritating, acid-resistant neo- 
prene. Airtight fit helps prevent acid or dust leakage. Bridge 
and other face-contacting edges are very comfortable. 


HEADBAND — Rubber .. . extra wide, easily adjustable. 


LENS — Large impact-resistant acetate, easily replaceable. 
Provides exceptional wide-angle vision. IT CONFORMS 
TO HIGH SAFETY AND OPTICAL STANDARDS. 


So noyse «(ww w) 


worn over 
Personal glasses 


Keep your workers 
in the Safety Zone 
with AO 

Safety Equipment 


SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 
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Starting in 1935, this new idea in steam 
trapping has earned wide acceptance and 
approval in practically every industry using 
steam. More than a million Yarway Impulse 
Steam Traps have now been sold 


Why? Ask any user. You'll iat reasons 
like these: 


“Quick heating. High, even 
temperatures” 


“Low maintenance”’ 

“Small size, light weight”’ 

“Stainless steel body and working parts”’ 
“Good for all pressures”’ 

“Only one moving part”’ 

“Low cost” 


“Inimediate delivery from local 
distributors” 


More than 250 Industrial Distributors 
in the United States and abroad stock and 
sell Yarways. Write today for the name of 
the one nearest you. 


YARNALL-WARING COMPANY 
137 Mermaid Ave., Philadelphia 18, Pa. 


® registered 
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NI-RESIST plates and frames = yienenomnnne mma 
Gave 5 Times the Life 
of Plain Cast Iron 


NI-RESIST® CASTINGS can save you a lot of money. 
. ; F : Still good after 8 years on the job. Here is a 
Ni-Resist plates and frames in Shriver filter presses, for pro or tal and produced by T. Shriver 
instance, were good as new after 8 years’ use in filtering and Co., Inc., Harrison, N. J. It is equipped with 


highly corrosive potash brine 33 plates and frames cast in Ni-Resist. No appre- 
: ciable wear or corrosion after 8 years of use 


attests to the dependability of Ni-Resist in han- 
dling highly ‘corrosive potash brine. The user, 


Actually, no other cast metal provides such a useful Niagara Alkali Company of Niagara Falls,N. Y., 


é : ; ; : declares that Ni-Resist gave a 5 or 6 to 1 superi- 
combination of engineering properties ... ; ; 
ority over cast iron. 


This is typical Ni-Resist performance. 


It resists corrosive and erosive attacks of acids, alkalies 
and salts, it’s ideal for metal-to-metal wear service, and it wees i e eh 
. : : : he International Nickel Company, Inc. 
provides up to 10 times better resistance to scaling, and 67 Wall Street, New York 5, N. Y. 
up to 12 times better growth resistance than plain iron at Please send me booklets entitled “Engineering 


temperatures up to 1500°F. Properties and Applications of Ni-Resist” and 
a P “Buyers’ Guide for Ni-Resist Castings.” 





Ni-Resist will meet a specific condition or a combination Name__ Title 
of requirements. It is available in several types to com- 


pletely answer a variety of demands. Company___ 


Add de 
You'll find it pays to have full information . . . mail the _ 


coupon now. 


THE INTERNATIONAL NICKEL COMPANY, INC. few vores 1 
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SHORT CUT 
TO LOW COST 
VACUUM 


This is one of several Elliott two-stage steam 
jet ejectors in use in a Louisiana sugar mill. 


You can go the long way ‘round 
in pulling vacuum for 
evaporators and vacuum pans 
— using steam to drive a turbine 
or engine which in turn drives 

a piston vacuum pump. You 

can also pull vacuum by using 
the steam directly, in jet form, 
to pull the air and vapors, as in 
Elliott steam jet ejectors. That 
way you avoid many moving 
mechanical parts, all needing 
constant lubrication and 
occasional replacement due to 
natural wear. 

The simple steam jet does it 

all. Nothing to wear out, 

to require attention, to add 
maintenance costs. That’s why in 
many modern sugar refineries, 
Elliott ejectors are tucked away 
anywhere in the plant, high 

or low, indoors or out, pulling 
vacuum the simple, direct, 
economical way. 


ELLIOTT Swan Jet ESECTORS 


are available in single or multi-stage, with condensers 

as required, and backed up by Elliott ejector know-how — 
at your command without obligation. Informative 
bulletins at request. Contact your local Elliott 
representative or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 


STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS © EJECTORS © CONDENSERS © CENTRIFUGAL BLOWERS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS 
G3-5 


E 
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PROCESM AG AETTLES § 


a ee 


For more complete 
information about 
Buflovak-Dopp 
Processing Kettles, 
write for Catalog 
356-R. 


CHEMICAL ENGINEERING 


Most everyone has some questions. And 
many of them have found the answers 
through pre-testing their products in our 
Pilot Plant .. . an important part of the 
Buflovak Research and Testing Laboratory. 

You have the same opportunity to find 
the answers to your questions, as these 
facilities and an experienced engineering 
staff are maintained to help you. 

To determine the right answers to better 
processing, many factors must be con- 
sidered . . . such as the product, the design 
of the equipment, the type of agitation, 


and the handling of the finished material. 

To improve your present processing 
methods or to find the most effective method 
for new and untried processes, the safest 
procedure is to process a quantity of the 
product and observe results. 

This accurate data, when gathered and 
evaluated, will determine the precise equip- 
ment needed. Kettles can then be designed 
and built to most economically and profit- 
ably fulfill your expected requirements. 

Let us know what questions you have 
and we’ll help you find the answers. 


BUFLOVAK EQUIPMENT DIVISION 
BLAW-KNOX COMPANY 
1551 Fillmore Avenue, Buffalo 11, New York 


BUFLOVAK PRODUCTS: evaporators ¢ dryers (atmospheric and vacuum) ¢ solvent recovery and distillation 
equipment @ chemical plant equipment e food processing equipment e kettles « fabricated processing equip- 
ment e vulcanizers ... plus a complete Pilot Plant for pre-testing processes and products. 
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large photo: 20” x 18” 
Double Roll Crusher han- 
dling Phosphate Rock. 


JEFFREY crushers and pulverizers Cross-section: Jeffrey Mud 


Hog Crusher with traveling 
breaker plate for handling 


solve reduction problems wet, sticky material such as 


clay, shale, ores, cement 


from Alum to Zinc Z| 2c limeione “end ether 








Jeffrey’s Pulverizers and Crushers are 
the ideal solution to material reduction prob- 
lems. Hundreds of these standard units are 
giving efficient, economical service to leaders in 
your industry. Each is backed by Jeffrey’s 
unequaled experience in this field. Each in- 
cludes many features only Jeffrey provides. 

Whether your material is large or small, 
wet or dry, Jeffrey has the right machine to 
crush it .. . ranging from heavy-duty Type B REDUCTION UNITS : 
Pulverizers for reducing quarry-size limestone FLEXTOOTH® Crushers Heavy Duty Rock Crushers 

. to Junior Pulverizers for laboratory work. Single Roll Crushers Swing Hammer Shredders 

Our laboratories will make a crushing or Double Roll Crushers Swing Hammer Pulverizers 
pulverizing test on your material without Rigid Hammer Shredders Metal Turnings Crushers 
charge and recommend the exact type Jeffrey ymca ap anRraN tN ir npceiaace tes 
equipment for your requirements. 





Write for descriptive literature. 


ESTABLISHED 1877 


OF manuracturine to», 


Columbus 16, Ohio 


"I IT'S MINED, PROCESSED OR MOVED (7 stles offices and distributors 


Yj; in principal cities ; 
- « ITS A JOB FOR JEFFREY! UY \ANTS 1N CANADA, ENGLAND, SOUTH AFRICA 
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Paint manufacturers have been quick 

to recognize Reichhold Chemicals’ 

“Wallkyd” as a versatile, inexpensive and 
easily handled alkyd resin vehicle—for every- 





thing from flat wall paints to gloss enamels. One 
important reason for its widespread acceptance 

is the outstanding durability and color 

retention which this Glycerine-derived resin imparts 


to paints. 


since I952 Glycine 


provides 
Durability 


Alkyd resins practically revolutionized the paint industry when they 
were first introduced back in the 1920’s. Each year, resin manufacturers 
continue to develop new, improved alkyds—such as Reichhold’s 
“Wallkyd.” And each year Glycerine continues to prove its unmatched versatility 
as ‘a raw material for resin manufacture. 


Paint makers are well aware of the improved durability, color retention, 
flexibility and other desirable properties Glycerine-based resins bring to their paints. 
Resin producers, too, know the advantages of Glycerine . .. how much simpler 
it is to work with in the resin-making operation. They like its better cooking qualities 
and the easier control it permits. 


“orn Niiking Takes the plece of 


which you should have om 
pee + 
12-page booklet on 16-page booklet on Gyjcwune 
Glycerine standards Glycerine properties 


and specifications and applications 
For your free copy of either or both of these booklets, write Glycerine 
Producers’ Association, 295 Madi Avenue, New York 17, N. Y. 
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DARCO DEPARTMENT - ATLAS POWDER COMPANY 
Derce General Sales Offices—60 EAST 42nd STREET, NEW YORK 17,N.Y. 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 


















































The Darcograph quickly solves 
your carbon dosage problems 


Adsorption of impurities by activated carbon follows a reliable log- 
arithmic law. From this, it is possible to calculate the amount of carbon 
needed to accomplish a given reduction in color or other impurity, but 
the task becomes tedious and complicated. 

Darco specialists have developed a graphical calculating device that 
will save you a great deal of time in determining minimum dosages. 
This device is called the Darcograph. It’s mathematically correct . . . 


“asy to understand . . . simple to use. 


Furthermore, the Darcograph provides a ready means for setting up 
a minimum dosage chart for a given process where the nature of the 
impurities remains substantially constant. The process operator needs 
only to determine the color or impurity concentration of a batch of 
liquid . . . then reads from the chart the Darco dosage to purify to a 
predetermined minimum level. He can thus adjust the dosage from 
batch to batch to produce a constant purity in the finished product. 


We'll be glad to send you, without charge, a Darcograph set. 


154 
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2,000,000 gallons 


of solvent reclaimed 
by using DARCO 


A chemical manufacturer recently was 
faced with the problem of what to do with 
two million gallons of expensive, high- 
quality solvent that had become slightly 
contaminated. To render it fit for sale, he 


could re-distill—at considerable cost. 


A much more economical answer proved 
te be treatment with Darco activated 
carbon. Dosage of two pounds per 1000 
gallons did the trick. And the total cost of 
purification amounted to only about one- 
tenth of a cent per gallon—a fraction of 
the estimated re-distillation cost. 





Hydrodarco — for 
purifying water 
for process use 


In the manufacture of fine chemicals, syn- 
thetic fibers, alcoholic beverages, soft 
drinks and numerous other products, a 
source of pure water is absolutely essential. 


Especially developed for water-purifica- 
tion work, Granular Hydrodarco provides 
an economical means of removing foreign 
taste, odor and color. Because Granular 
Hydrodarco is used in specially designed 
units, it is not sold directly but through 
Infileo, Inc., specialists in water treat- 
ment. Their main office is located in Tucson, 
Arizona. 


Hydrodarco lasts a long time. Under nor- 
mal conditions, a charge gives a year’s 
service before it needs replacement. Main- 
tenance requirements are extremely low 
once the installation has been placed in 
service. Altogether, treatment costs with 
Hydrodarco amount to an exceptionally 
low figure per million gallons of water 
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Lomger Runs 
between “BOIL OUTS”! 


Six body, sextuple 
effect, long tube vertical 
film type Black Liquor 
evaporator in service at 
The St. Joe Paper Co., 
Port St. Joe, Florida 


G-B Engineering know-how 
makes the difference! 


for, GOSLIN-BIRMINGHAM DESIGN ENGINEERS are also practical plant men 
with an understanding of plant and process problems. Thus, they are able 

to combine process knowledge with sound engineering practice to 

accomplish desired results in any given condition. 


THERE 1S NO SUBSTITUTE FOR EXPERIENCE! 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 
BIRMINGHAM + ALABAMA 
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Is there a better 
STAINLESS for you ? 


2221 kinds, forms, finishes and sizes in our stock for quick shipment 


So much improvement is being made 
every day in stainless. New extra-low 
carbon Allegheny stainless sheets 
and plates for special welding re- 
quirements, light stainless plates for 
polishing and stainless tubing to 
name but a few. There are so many 
new and better types. You may not 
be using the exact type that is best 
from a fabrication, long life or cost 
standpoint. 


So we urge you to let our Ryerson 
stainless specialists help you select 
the right type for each particular 
purpose. 


And whether you need stainless, or 
any other kind of steel, depend on 
Ryerson for immediate delivery from 
stock. 





STAINLESS IN STOCK 


SHAPES: Sheets & Strip + Plates * Rounds * Squares 
Flats * Hexagons * Angles » Pipe * Tubing 
Fittings & Fastenings 

TYPES: 301, 302, 303-C, 303-S, 304, 304-L, 309, 
310, 316, 321, 405, 410, 416, 430, 430-F, 
440-C 

CONDITIONS: Hot Rolled, Cold Drawn, Centerless 
Ground 

FINISHES: #1, #2B, #2D, #3, #4 











RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC, PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © CHARLOTTE, N.C. © CINCINNATI © CLEVELAND 
DETROIT ® PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE © ST, LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE ¢ SEATTLE 
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Today’s Processes are Compared 


¢ Technically—Of all six, yields are highest from the caustic process. 


¢ Economically—The cumene process looks best, but lacks market flexibility. 


WILLIAM H. TONN, Jr. 


Although the current supply of syn- 
thetic phenol is ahead of the demand, 
indications are that this situation will 
not be long-lived. Future require- 
ments of such phenol-based products 
as phenolic resins, herbicides, insecti- 
cides, etc., are expected to double, and 
in some cases triple, within the next 
few years. In the light of this ex- 
pected increase in demand it would 
be well to compare the various proc- 
esses for producing phenol. 

Synthetic phenol is being made, or 
can be made, by a number of different 
processes. 

¢ Benzene sulfonate process is 
perhaps the oldest. It is best operated 
at a location where caustic soda and 
sulfuric acid are produced in the same 
plant, so that transportation charges 
for these items are at a minimum. 
Sodium sulfate and sodium sulfite pro 
duced in this process must be disposed 
of profitably, else the process is un- 





WituraM H. Tonn, Jr., is a chem- 
ical and industrial consultant. His 
Houston, Texas, firm specializes in 
technical and economic investigations. 


economical. A nearby paper mill as a 
customer is a desirable arrangement. 

¢ Chlorobenzene (carbonate) 
process is not now in commercial op- 
eration. 

¢ Chlorobenzene (caustic) proc- 
ess has superseded the carbonate 
process. This process is not plagued 
with byproducts boiling close to phe- 
nol, but the byproducts produced 
must be sold profitably and their value 
accounted for when figuring the cost 
of the process. Low-cost chlorine is a 
must, and so the process is generally 
limited to chlorine-caustic producers. 
In this study the process is évaluated 
independent of the allied processes of 
benzene chlorination, brine electrolysis 
which would have been included for 
a more accurate analysis of the process. 

© Raschig process is economically 
feasible only with large continuously 
operated units. 

¢ Benzene oxidation process has 
not met with much operational suc- 
cess. A low yield is the drawback. 

¢ Cumene process is the newest. 
Its economics depend on receiving 
credit for the 0.6 pounds of acetone 
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produced per pound of phenol. Pro 
duction economics, however, favor 
phenol—which accounts for 80% of 
the combined value of the phenol 
and acetone. Twenty percent is at- 
tributed to acetone. This credit 
amounts to more than 5¢ per pound 
of phenol. This process has the great- 
est economic advantages when all fac- 
tors are considered. 

In addition, numerous patents have 
been granted relating to the catalvtic 
dehydrogenation of cyclohexanol and 
cyclohexanone at 350 to 600 C. using 
copper and manganese chromites, 
copper and chromium oxides contain- 
ing alkali metal sulfates, or iron oxide 
containing potassium and chromium 
oxides as catzlyst. 


Where It Goes 


The end-use pattern for phenol is 


Resins Chemicals Pet. Kefining Misc 

60% " 3% 12% 

63 2: 4 10 

66 3 6 

70 2 1 1 
Most of the phenol produced goes 


Continued: Text on page 160 
Process descriptions on page 158 > 


“= 
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PHENOL ... 


Cumene Process 
Cumene 





c methyl styrene and Cumene 


Phenol 


Acetone 


Oxidizer 


—~—- Acetone Cumene Acefo~ 
Acidifier column column phenone 


Reactions: 
acid 


OH 
Cumene+ Oo-> cumene hydroperoxide ————» @ + ocetone 
. catalyst 


Benzenesulfonate Process 
Benzene 


Oleum Sulfur dioxide “e 50, H.0 





Aciditier 


Sulfonotor 





Purification 


Neutralizer column 


| Stripping 


Steam column 


Fusion Recycle 


Pot Crystallizer 


Sodium sultote Sodium sulfite 


LNA a. ve 2 
Reactions:() 2°, the aoc’ Foren 73a, 
thyO +50 +H,O +Na,z SO, +Na,SO0;,Na, Sq 





Chlorobenzene (Carbonate) Process 
Chlorobenzene 


5 Purification 
Dipheny! column 
oxide 











be 
Crude phenol 


Reactor h Stripping 


column F& Diphenyl 
Cooler ; q oxide 


; v 
Caustic Phenol 











Seporator Sodium 
carbonate recycle 


Ow 
Reaction : eel) +Nacl+ NaHCO; 


Cumene (isopropyl benzene) is mixed with recyck 
cumene (1:4 ratio) and sent to the hydrogenerator. Alpha 
methyl styrene in the recycle stream is hydrogenated to 
cumene over a nickel catalyst at 100 C. Purified cumene 
goes to the oxidizer where, in the presence of emulsifying 
agents, air oxidizes it to cumene hyproperoxide. This de- 
composes in the presence of 10% H,SO, to cumene (76%), 
phenol (14%), acetone (8%), alpha methyl styrene (1%) 
and acetophenone (1%). Acetone is distilled off. Bottoms 
are vacuum distilled to separate cumene and alpha methy] 
styrene for recycle. Further distillation separates the ace- 
tophenone and purifies the phenol. 
> Features—Requires no chlorine or sulfuric acid; costs ana 
supplies of which have at times become critical to oper- 
ating economics. Process economics depend on receiving 
credit for the 0.6 Ibs. of acetone produced per Ib. of phenol. 
Lacks market flexibility, but when all factors are considered 
possesses the greatest advantages economically. Newest 
commercial process. 


Benzene is sulfonated with oleum to form benzene- 
sulfonic acid. This is neutralized with sodium sulfite, liber- 
ating sulfur dioxide. Some sodium sulfate is also formed 
and the sodium benzenesulfonate solution is filtered to 
remove it. (Some operators centrifuge, then concentrate 
the sulfonate solution by evaporation—thus separating 
more sodium sulfate.) The concentrated solution is fused 
with caustic soda and the fused mass quenched with 
water. The resulting sodium phenate solution is acidified 
using the SO, from the neutralizer plus sulfuric acid. 
Sodium sulfite formed here is separated from the phenol 
and phenol-water phases, and steam-distilled to remove 
traces of phenol. Phenol and phenol-water phases are 
distilled to purify the phenol. 
> Features—Operation generally limited to large units now 
fully depreciated. Best operated where NaOH and H,SO, 
are produced in the same plant. Uneconomical if byprod- 
ucts cannot be sold at a profit. Originally a batch process, 
now modified to semi-continuous. 


Chlorobenzene is mixed with a 10% solution of sodium 
carbonate (1:1.25 ratio) and 10% diphenyl oxide. The 
latter is added to repress the tendency of the reaction to 
form diphenyl oxide. The reaction mixture is passed 
through copper tubes at temperatures of about 320 C. to 
yield phenol. After an initial separation by settling, steam 
distillation removes the remaining phenol from the sodium 
bicarbonate solution phase. Bicarbonate is converted to 
carbonate and recycled. Phenol is purified by distillation. 
Dipheny] oxide removed during purification is recycled to 
the reactor. 
> Features—Although essentially a simple process, it is not 
used commercially. Raw material costs are high and, as a 
result, total manufacturing costs are out of line. The 
caustic soda process, which is quite similar, has super 
ceded it. 


For a technical and economic comparison 
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Chlorobenzene and dilute caustic soda (a 10% solution) 
are mixed in a mol ratio of 1:1.25. Diphenyl oxide (about 
10%) is added to repress the formation of more dipheny] 
oxide, and the mixture is pumped through steel-tubed re- 
actors at temperatures up to 400 C. and at a pressure of 
5,000 psi. Under these conditions hydrolysis takes place. 
Reaction products are acidified with hydrochloric acid—a 
byproduct of the benzene chlorination. Sodium chloride 
is separated and the phenol purified by distillation. Tars 
and byproducts produced by the process amount to about 
2% of the benzene feed. 
> Features—Competes economically only on low cost chlor 
ine for chlorobenzene manufacture. Although adaptable to 
small units, application is generally limited to firms with 
chlorine and caustic producing facilities. Sodium chloride 
from the process is then recycled to the electrolytic cells. 
Byproducts are mainly diphenyl oxide, o- and p-chloroben 
zene and p-phenylphenols. ‘These must be disposed of 
profitably. 


Raschig process consists of two vapor phase catalytic 
stages. In the first, benzene is chlorinated at 200-230 C., 
in the presence of an iron chlorid?z and copper chloride 
catalyst, using hydrochloric acid and air. After removing 
the polychlorobenzenes formed in the reaction, the chloro 
benzene is scrubbed with phenol, water-washed and sent 
to the second catalytic stage. Here, it is hydrolyzed in a 
contact furnace at about 350 C. and the HCI formed is 
recycled. Catalyst in this stage are silica dioxide or trical 
cium phosphate. Phenol from the hydrolyzer is washed 
with water, then with benzene and finally purified by dis 
tillation. 
> Features—The process requires a large capital investment 
per ton of capacity, and only large, continuously operated 
units are economically feasible. However, units can be 
located without regard for raw materials as only benzene 
and makeup HCl is needed. Polychlorobenzenes—mostly 
dichlorobenzene—are byproducts. Corrosion is trouble 
some. 


Benzene is mixed with air to a 1:1 ratio and the re- 
action mixture heated to between 200 and 800 C. at a 
pressure of between 500 and 1,000 psi. It passes over a 
catalyst—hydrofluoric acid, iodine or boron oxide—to pro- 
duce phenol and diphenyloxide in a 4:1 ratio. A primary 
distillation removes residual gases from the crude phenol. 
An intermediate distillation removes the diphenyl oxide, 
and an extractive distillation, using naphtha as the extrac- 
tant, purifies the phenol. Solvent naphtha is recovered by 
distillation. ’ 
> Features—Has not met much operational success as yields 
are very low—only 30 to 60 percent. If these could be 
boosted to 90% it would compare favorably with the 
others. Large amounts of air are required for oxidation of 
the benzene. At present, this process appears to be the 
least attractive both technically and economically. 


of these processes, turn the page=» 
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Chlorobenzene (Caustic) Process 


Chlorobenzene 


—Diphenyl 
oxide } 
Purification 


Caustic celume 


soda 


HCI 
Separotor 


Neutralizer _~ Diphenyl 
oxide 
recycle v 


Phenol 








cl ONa OH 
NaOH acl 
Reactions: 0 - 0 +Noc/ 


+NaClt+H,O 


Raschig Process 
Benzene Benzene renee 


Chlorobenzene 
and water 











Circulating 
water 








Purification 
column 


4 v 
Scrubber Pheno/ 


7 
HC/+#0: H, 
z =) to (ener 
Cu-Fe catalyst SiQ, catalyst 


tho 





Phen 
wosher 





Reaction: 


Benzene Oxidation Process 


Benzene 
I 


a 





> Residual goses 


Recycle Solvent 


Extraction 
purification 
column 


Reactor 


Crude phenol 
column 





Intermediate 
phenol column 


0 OH 
Reaction: 0 — 0 
Heat & pressure 
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How Do These Phenol Processes Stack Up .. . 


Technically .. . 
Cumene 
Isopropyl! 


benzene 2,840 
Air 3,000 


Raw materials needed, 
Ib. per ton phenol... 


Yields, %... 

Reaction temperature, 
deg. C... 

Reaction pressure, psi... 

Catalysts. . fa'vbm 


90-93 
130 


H.:SO, 


Reaction time, hrs. - 
Conversion per pass, %. 25-35 
Operating labor 
manhours per ton 
Maintenance labor, 
manhours per ton 


2.7 


Economically . . 


Raw materials, ¢/Ib. 
Utility costs, ¢/Ib.. 
Power 
Steam 
Water 
Labor costs, ¢/Ib. 
Maintenance costs, ¢/Ib. 
Depreciation and taxes, 
¢/Ib, 
Manufacturing costs,‘ 
¢/Ib Nee 
Selling price, ¢/Ib. 
Investment required, 
$/ton/year... 
Optimum plant size, 
Million Ib./yr. 


' First stage. 
facilities. 


* Second stage 


* Based on purchased cumene 


Benzene- 
sulfonate 


Benzene 2,000 
H.:SO, 3,500 
NsOH 3,400 


(Carbonate) 


Chloro- 
benzene 2,500 
Na.CO; 2,950 


Chloro- 


NaOH 
HCl 
85-92 90-98 


300-450 


90-95 
320 


5,000 


3,000 


35-45 


3.6 


8.2 

0.4 
0.15 
0.16 
0.09 

09 

0.7 

0.6 


10.8 


18 
270 


15-40 


* Credit given for byproducts. 


Chlorobenzene Chlorobenzene 
(Caustic) 


benzene 2,500 


340-400 


* Phenol manufacturing facilities only. 


Raschig 


Benzene 2,200 
HCl 380 
2,740 Air 4,800 
1,025 
70-85 
200-230! 
350-360? 


Cofe Chlorides! 
SiO? 


8-15! 
10-15? 


4,4 


4.0 


9.4 
0.9 


0.60 
0.5 
0.5 
0.5 
11.8 


18 


30 


Benzene 
Oxidation 


Benzene 3,500 
Air 16,200 


30-60 
200-800 


500-1,000 
HF, le, 

Boron Oxide 
1-5 

8-10 


Fe 


2.4 


17.0-33.0 

0.2 
0.088 
0.075 
0.037 

0.3 

0.3 

0.4 


18.2-34.2 


18 


® Cumene and pheno! manufacturing 





into phenolic resin manufacture. 
These resins accounted for 250 million 
Ib. in 1953, 

In July 1952 the President’s Mate- 
rials Policy Commission estimated our 
phenol requirements for resins as: 
400 million Ib. in 1955, 1,040 million 
Ib. in 1960 and 1,950 million Ib. in 
1975.* 

Among the chemical uses, herbi- 
cides and insecticides currently use 
about 5% of phenol production, 
amounting to almost 30 million Ib. 
The manufacture of salicylic acid for 
aspirin uses 4 to 6 million Ib. per 
year. 

Potential uses are estimated at 180 


*Some authorities feel that this fi 
should be 825 million Ib. with the ot 
scaled down accordingly 


ure 
ers 
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million Ib. per year for metallic coated 
phenolic resin parts, 150 for herbicides 
and weed killers, 50 for rockwool and 


Where It Comes From 


Company 


Plant Location 


fibreglas insulation, 70 for waste wood 
binders and 25 for phenolic rubber 


compounds. 


Estimated 
Capacity 
(Million Ib./yr.) 


Process 


20 Sulfonation 


Philadelphia, Pa.. 
Philadelphia, Pa.. 30 Cumene 
. Midland, Mich... .. 210 Chlorination 
. Tonawanda, N. Y. 65 Raschig 
. Paulsboro, N. J....... 15 Cumene 
Monsanto, Ill. . 70 Sulfonation 
Avon, Calif... 30 Sulfonation 
. Richmond, Calif. 35 Cumene 
Tuscaloosa, Ala. Sulfonation 
Marietta, Ohio Raschig 
Institute, W. Va....... Coal Hydrogenation 


Allied's Barrett Div. 


OS ere 
Durez... 

Hercules. 
Monsanto. . 


Oronite. 
Reichhold. . 
Carbide. 


Total. ... 


* Capacity figures include both operating plants and increased facilities under construction. 
juction of natural phenol from coke ovens averages 20 to 25 million Ib./yr. 
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Temperoture 


Cooler-Condenser Wall Temperatures 


Here is a short-cut using the psychrometric chart which saves much of the 


tedious cut-and-try involved in conventional design for cooler-condensers. 


JOHN R. CARY 

HERE accurate performance is 

to be calculated for heat ex- 
changers containing a mixture of a 
condensable vapor and a non-con- 
densable gas, the graphical integra- 
tion proposed by Colburn and Hou- 
gen (Ind. Eng. Chem., 26, 1178 
1934) is the soundest method. With 
this method, it is necessary to solve 
the heat balance equation for the wall 
temperature t, at several points by 
trial and error, calculate dq and UAt 
at each point, and integrate A = 
§dq/UAt mechanically. 

By far the most tedious and time- 
consuming part of the solution is the 
determination of t,, especially where 
a large number of points is required. 
If the heat exchanger is running wet 
on both sides, as in case of a dehu- 
midifier where the cooling air con- 
tains entrained moisture—and where 





J. R. Cary is a development engi- 
neer, with the AiResearch Manufac- 
turing Co., in Los Angeles, Calif. 


the pressures on the two sides are ap- 
preciably different—the solution for 
t. is basically that of solving a sys- 
tem of four simultaneous equations. 
These include two heat-flux equations 
and two psychrometric equations. By 
eliminating dq/dA from the heat-flux 
equations to obtain a heat balance, a 
system of three equations may be 
obtained. Unfortunately, the expres- 
sion relating to saturation humidity 
and temperature is logarithmic in form 
so that it is not generally possible to 
solve the system by the simple expe- 
dient of further elimination. How- 
ever, there is a quite accurate method 
which minimizes the time required 
for determining t.. The method is 
applied here to a water-air system, but 
there is no reason why it cannot be 
modified for extension to other sys- 
tems. 

Assume that: (1) Pressure and tem- 
perature levels are such that concen- 
tration differences can be used to de- 
scribe diffusional mass transfer; (2) 
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thermal resistances of the water films 
and tube wall are negligible; and 
(3) the mass transfer-heat transfer 
analogy holds. Then, using the Lewis 
equation, the heat balance equation 
at any point may be written: 


Cyhe 
= pi _ Ahi [ « — h) 


h ds 
-( t a — te) + Cp (Pret ~ »| 


where ¢ represents concentration 
(here humidity), c, is specific heat, 
is latent heat, t is temperature, h is 
the heat transfer coefficient, subscripts 
1 and 2 refer to the two sides of the 
tube wall, and subscript sat. represents 
the saturation condition at t,. A value 
of t, is to be determined which satis- 
fies this equation, and which is com- 
patible with the two psychrometric 
equations. 

General solutions of the two psy- 
chrometric, equations are found on an 
ordinary saturation _ psychrometric 
chart, a skeleton of which is shown. 


Pi.sat. 
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Referring to the chart, estimate a wall 
temperature t,, and determine ¢,.,.:, 
indicated by Point A. This is a solu- 
tion of the low-pressure psychrometric 
equation. By substituting into the heat 
balance equation, ¢,.., may be cal 
culated. This is shown by Point B. 

Two of the three equations have 
now been solved. However, it remains 
to find a solution which is also a solu- 
tion of the third equation, the high- 
pressure psychrometric equation. By 
choosing a second estimated t,.’, a new 
value of ¢y’,,0:. can be calculated, Let 
these points be C and D respectively. 
The line through B and D is the lo- 
cus of all points which satisfy the 
heat balance equation and the low- 
pressure psychrometric equation. Fur- 
thermore, the intersection of the linc 
BD with the high-pressure _ psy- 
chrometric equation is that unique 
point which satisfies all the simul 
taneous equations of the system, and 
therefore defines the true wall tem- 
perature. 

In many cases, depending on the ac- 
curacy required, a satisfactory value 
for the wall temperature can be de- 
termined from the first calculated 
value of ¢:,.0:. By differentiating the 
heat balance equation under the as 
sumption that all values except t,, and 
$»,.01. remain constant, 


dd, eat. Cypha h; 
—o oe [( " i) 


| re dhe. sat. ] <0 


Cp dty 


Using this slope equation, choose an 
increment At,, note Ady... and cal- 
culate Ad... Where both surfaces 
of the heat exchanger are wet, the 
slope of ¢:,.01, VS. t. is not constant, 
primarily because of the term d¢.,.0+./ 
dt.. However, even over fairly wide 
increments of t., the departure of 
d¢,,,«:./dt. from linearity is not great. 
Especially at low wall temperatures, 
where (1 + h,/h,) is large compared 
to (As/c,) (dds..01./dt.) due to the 
flatness of the ¢,.:. curves, satisfactory 
accuracy can be obtained from the 
slope equation. Where the low’pres- 
sure side is dry, the term in ¢y, ser. 
vanishes, and the slope is constant if 
small changes in ) are neglected. In 
any case, the slope equation may be 
used to obtain a close approximation of 
the true wall temperature from the first 
calculation . 
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Try This Feeder for Coal 


Coal gasification by partial combustion under 


bring new feeder problems. The author’s simple 


WALTER COOPEY 


LTHOUGH Coal gasification by par- 

tial combustion has shown suf- 
ficient promise to justify commercial 
installations, the process so far has 
been conducted at practically atmos- 
pheric pressure. Eventually, because 
of the economies that can be realized, 
the pressure will be materially in- 
creased to take advantage of the 
lower cost possibilities. A desirable 
pressure would be 450 psi. It has 
been demonstrated experimentally by 
the U. S. Bureau of Mines at Morgan- 
town, W. Va., that operation at this 
pressure is feasible and some of the 
following statements are based upon 
the work done there. 

With high pressure gasification it 
is only necessary to compress the oxy- 
gen which means a large saving in gas 
compression cost. For example, in a 
process requiring an operating pressure 
of 1,000 atm., this would show a 50% 
saving in the cost of compression and 
the investment in compression equip- 
ment would be reduced almost 40%. 

Additional advantages would come 
from reduction in the size of the gasi- 
fier. The coal gasification rate per 
cubic foot of gasifier volume is several 
times greater at 450 psi. than at at- 
mospheric pressure. With a relatively 
small gasifier and reduction in radi- 
ating surface, there would be no need 
for a refractory lining in the gasifier. 
This is no small saving. With the 
elimination of the lining, it would 
be possible to design a more efficient 





Watter Cooper, Charleston, 
W. Va., is a consultant with long 
experience in high-pressure chemical 
operations and in coal gasification. 
His previous articles in CE have dealt 
with the sealing of rotating and re- 
ciprocating shafts. 
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gasifier which could (1) use coal of 
larger particle size; (2) give high utili- 
zation of carbon; and (3) reduce the 
dust problem—all important items. 

Many of the problems of coal gasi- 
fication are somewhat similar, whether 
at high or at low pressure; they differ 
only in degree, but none are insur- 
mountable. One of the most impor 
tant is the coal feeder. The purpose 
of this article is to describe a type 
which has many advantages over the 
fluidized feeder used by the Bureau of 
Mines in the experimental work at 
Morgantown. The fluidized feeder has 
been described in various publications 
(c.g., Chem. Eng., Nov. 1952, p. 
170) and further description is un- 
necessary here. 

Being based on the fluidized solids 
technique, the fluidized feeder re- 
quires 2 large batch feeder vessel; a 
still larger continuous feeder vessel; a 
source of inert gas; a compressor to 
bring this gas to the operating pres 
sure; a recycle compressor; a means, 
for removing dust from the circulated 
gas; and a large amount of piping and 
control equipment. Although this 
feeder served a very useful purpose 
during the experimental work, it would 
be complicated and expensive for a 
commercial installation. In contrast, 
the feeder proposed here is simple 
and positive, relatively inexpensive, 
and is based upon a wide background 
of experience in coal handling prac- 
tice. 

In Fig. 1 is a diagrammatic sketch 
of the pressure feeder. Its simplicity 
is obvious. By means of a properly 
designed screw, powdered or pulver- 
ized coal can be taken from a low- 
pressure vessel or hopper, to be de 
livered directly against very high pres- 
sure. The compressed coal will act as 


CHEMICAL ENGINEERIN:; 





O-ring seal 


Pressute 

sealing 

gosket, 
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Gasification 
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pressure is coming, but will 


designs may give the answer. 


an effective seal. A necessary auxiliary 
is the valve which serves the same 
purpose as a valve in compressing and 
pumping equipment. 

While pressure is being developed 
by the screw, the valve will remain 
closed until the pressure of the coal 
above it is greater than the combined 
load of the spring and the fluid pres- 
sure underneath it. At that point the 
amount of opening will depend on the 
rate of feed. If feeding stops and the 
coal pressure is reduced, the valve will 
close. After initial sealing on the seat, 
the force of the spring will be supple- 
mented by the fluid pressure beneath 
the valve. 

The valve may be considered the 
new feature of the device. There is 
nothing new about the development 
of high pressures by screws, which can 
be designed with a progressively re- 
duced pitch or a_ progressively in- 
creased root diameter of the screw 
thread to produce greater compressive 
force if that is needed. 

In this arrangement the valve seat 
is shown integral with the screw hous- 
ing. However, it can be separate and 
in various forms, made from mate- 
rials that are most resistant to abra- 
sion. This applies, too, to the valve. 
The spider at the bottom of the spring 
supports it and guides the valve stem. 

In Fig, 2 another valve arrangement 
is shown which can be used if the 
pulverized coal is not thoroughly dry. 
On that account it might agglomerate 
upon compacting with the result that 
feeding would be irregular. In this 
case the shaft of the screw is extended 
so that it passes through the valve and 
causes the latter to rotate when it has 
been opened slightly by the pressure 
of the coal. This is accomplished by a 
clutch action which, when the valve 
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Fig. 1—Simple screw and spring-loaded 
valve should handle most cases. 


is forced downward, causes engage- 
ment of the notches at the bottom of 
the valve stem with a key through the 
shaft. It may be desirable to have pro- 
jections on the upper face of the valve 
to disturb the coal so that it will flow 
freely. A self-sealing seat of flexible 
material in the form of a U or V is 
shown which will have its lips forced 
apart by the pressure when contact is 
made by the valve. The top of the 
spring bears against a thrust bearing 
so as to permit rotation of the valve 
although the spring is stationary 
against the spider. 

The feeder is shown in a vertical 
position, but there is no reason why 
it cannot be placed horizontally. Also, 
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Section through 


Fig.2 


Fig. 2—Where coal is damp, rotating valve 
should insure free flow. 


it can either be mounted directly 
above the gasifier or some distance 
away from it. In the latter case, ox, 
gen or steam can be used as the 
conducting medium for the coal, 
preferably the latter, since it is less 
hazardous. ‘lest work by the Bureau 
of Mines at the Louisiana, Mo., pilot 
plant demonstrated that steam at 450 
psi. has a carrying capacity in excess 
of that required for any quantity of 
coal that the process might need. 

Although there may be other ways 
in which the feeding of pulverized 
coal can be accomplished against pres- 
sure, still, this is a simple and prac- 
ticable method which can easily be 
regulated. 
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Collecting experimental information on the performance of equipment for producing vacuum, the conclusion . . . 


Air Ejectors Cheaper Than Steam 


When all the cost factors are considered, the 


F. DUNCAN BERKELEY 

For many years the air-operated 
ejector has been a neglected child in 
the field of vacuum-producing appara- 
tus. It has been greatly overshadowed 
by its highly successful, fully reliable 
and popular kin, the steam ejector. 

The popularity of the steam ejector 


F. Duncan BERKELEY is a develop- 
ment engineer with the Graham Man- 
ufacturing Co., Batavia, N. Y. Since 
Graham makes both steam and air 
ejectors, Mr. Berkeley is in a position 
to make an impartial estimate of their 
relative merits. 
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air-operated ejector often proves to be the superior method 


for producing vacuum. Here are figures you can use. 


has been somewhat justified because 
air-operated ejectors have been limited 
in their use by a relatively expensive 
and somewhat scarce supply of high- 
pressure motive air. Major reasons for 
selecting steam rather than air to op- 
erate ejectors have been the unavail- 
ability of air compressors and the 
relatively high cost of compresed air 
in most localities. 

Improvements in air compressors 
have greatly reduced the cost of com- 
pressed air as compared to 20 years 
ago; and the greater availability of 
compressed air in process plants today 


makes the air ejector a reasonable— 
and in some instances a preferred— 
means of producing a vacuum. 

The fact that air is a non-condens- 
able gas under common conditions of 
temperature and pressure, limits its 
use as a propelling material for ejectors 
to two or three stages. In a steam 
ejector the steam from each ‘stage of 
multistage units can usually be con- 
densed in an intercondenser and the 
successive stage need handle only the 
non-condensable gases plus a relatively 
small saturation component from all 
previous stages. By condensing the mo- 


November 1954—CHEMICAL ENGINEERING 





tive steam from previous stages, it is 
both economical and practical to use 
as many as five or more stages. 


CONSIDER ALL THE FACTORS 


Recent tests and studies on air-oper- 
ated ejectors have brought to light 
some rather interesting and useful 
facts concerning these units. The re- 
sults, although neither highly revolu- 
tionary nor startling, prove that the 
air jet has the same desirable features 
as the steam jet; and in some instances 
can prove to be very economical and 
more desirable than the steam jet. 

All factors of cost should be care- 
fully considered for a specific appli- 
cation. They are: 

¢ Initial cost of the equipment used 
to produce the compressed air or 
steam. 

¢ Versatility of employing steam or 
air generating equipment for other 
uses in a plant or process. 

¢ Relative costs of compressed air 
and steam for a particular locality. 

¢ Operating requirements for the 

ejector, both vacuum and load. 
With all of these factors in mind, 
using the air-operated ejector often 
proves to be quite superior to other 
methods of producing vacuum. 


HOW THEY WORK 


All ejectors operate on a common 
principle. They entrain air or other 
fluids in a high velocity jet of propel- 
ling air, steam, water or other fluid. 
And they use the kinetic energy in 
the high velocity stream of that fluid 
to push back the atmosphere from the 
discharge of the ejector. 

This would suggest that the higher 
the velocity of the jet from the nozzle 
of the ejector, the greater the pressure 
against which the ejector can exhaust. 
Or if the exhaust pressure remains 
constant, the higher the vacuum pro- 
duced by the ejector. This is true and 
for any particular velocity of the jet 
there is, of course, a limit to the 
vacuum that can be produced. 

Fig. 1 illustrates approximately the 
conversion of air pressure into velocity 
in the nozzle of the ejector and the 
conversion of velocity into pressure in 
the diffuser. 

Air, under the same conditions of 
temperature and pressure, has less in- 
ternal energy in its molecules than 
steam. And theoretically air cannot 
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Fig. 1—Ejector nozzle converts air pressure into velocity and the diffuser converts 


velocity back into pressure. 


produce as high a vacuum as can 
steam. However, the inefficiencies of 
the expansion and compression proc- 
esses in an ejector when the ejector is 
operating over its maximum range of 
compression obscure the differences in 
ultimate vacuum produced. 

For most practical purposes a one- 
or two-stage air ejector will produce as 
high an ultimate vacuum as will a one- 
or two-stage steam ejector. The steam 
jet, however, requires fewer Ibs. of 
motive fluid to evacuate a closed vessel 
than the air jet and fewer lb./hr. of 
motive fluid to exhaust a constant 
load at a particular vacuum as com- 
pared to an air jet. Therefore we need 
to know some additional comparative 
characteristics to base our cost esti- 
mates on. 


BASIS OF COMPARISON 


Because 100 psig. is a very common 
pressure for both compressed air and 
steam in industrial plants, it is a good 
pressure on which to base a compari- 
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son between air-operated and steam- 
operated ejectors. 

200 F. is approximately the maxi- 
mum air temperature at which 100 
psig. single-stage air compressors will 
deliver air without requiring the com- 
pressor to run excessively hot. The 
hotter the air to the ejector, the less 
air is required by the ejector for any 
particular condition of vacuum and 
load. 

If the air aftercooler of a compressor 
is by-passed or if the cooling water to ‘ 
the aftercooler is shut off, relatively 
hot air can be obtained for use in an 
ejector. But by doing so the air stor- 
age tank capacity is reduced and con- 
densate will collect in the storage tank 
and air lines. 

This might be undesirable for some 
compressed-air installations. It is more 
desirable to heat the air by means of 
an electric heater or with a steam-to- 
air heat exchanger. Only a very small 
amount of electricity or low pressure 
steam is required to reach 200 F’. (or 
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Figs. 2 and 3—Air consumption for single-stage and two-stage air-operated ejectors. 


hotter), and in most cases the reduced 
air requirements of the ejector are well 
worth the additional expense. 

By heating motive air to 200 F., the 
air required to operate an ejector can 
be reduced to as little as 70% of the 
air requirements for 70 F. air. Some- 
times air ejectors are selected to keep 
the temperature of the load fluid low. 
This rules out steam ejectors. And to 
remove the load fluid in condensers 
most efficiently it would then be 
necessary to operate the ejector with 
cold air. 


TEST RESULTS 


Data from our test runs on one- 
and two-stage air ejectors (of optimum 
design) correlate very well with data 
on steam ejectors. We used air at 100 
psig. and 200 F. in our tests and com- 
pared the results with steam ejectors 
operating on 100 psig. dry saturated 
steam. 

Single-stage air ejectors require 1.4- 
1.5 lb. of air to handle the same con- 
dition of vacuum and load that 1.0 Ib. 
of steam will when it is supplied to a 
single-stage steam ejector. 

in a two-stage air ejector, 2.5-2.7 Ib. 
of air will be needed to do the same 
job that 1.0 Ib. of steam will do in 
a two-stage non-condensing steam 
ejector. 

These ratios change somewhat when 
the pressure of the motive air is 
changed. A typical figure for single- 
stage might be 1.7 Tb. of 200 psig. 
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air per Ib. of dry saturated steam at 
200 psig. Or 1.4 Ib. of 60 psig. air 
per lb. of dry saturated steam at 60 
psig. 

Fig. 2 shows the ratio of motive air 
to load air required for one-stage 
ejectors. The absolute pressure scale 
covers the operating vacuum range of 
one-stage units. Fig. 3 shows the ratio 
of motive air to load air required for 
typical two-stage ejectors designed 
for any particular vacuum in the op- 
erating range for two-stage ejectors. 
The ratios are based on supplying mo- 
tive air at 100 psig. and 200.F. to 
remove load air at 70 F. 

These ratios will be higher for load 
air above 70 F. and lower for load 
air below 70 F. But the corrections 
are small between 50-90 F. If the 
ejector is to handle a fluid other than 
air, the flow ratio must be corrected 
for the difference in the thermody- 
namic properties of the load fluid and 
those of air. This correction factor is 
usually considered a function of the 
relative molecular weights of the load 
fluid and air. 

Fig. 2 shows that for pressure above 
3.2 in. Hg abs., a single-stage air- 
operated ejector is more economical 
to operate than a two-stage ejector 
(when the motive air pressure is 100 
psig.). The exact pressure at which 
two stages of compression become 
more economical depends on the pres- 
sure of the motive air supply. Abso- 
lute pressures as low as 0.394 in. Hg 


40 80 100 


Flow ratio, ib. motive air/ib. load air 


abs. (10 mm.) are practical with a 
two-stage air-operated ejector. 


WHAT IT COSTS 


Figs. 4, 5 and 6 show the operating 
costs of one- and two-stage air ejectors 
when the cost of the compressed air is 
known. 

Compressor manufacturers have or 
ganized and published much useful 
data which permit an analysis of com- 
pressed air costs. These costs arc 
made up of: 

¢ Operating costs including 
power, labor, repairs, maintenance, lu 
bricants, etc. 

¢ Depreciation of equipment. 

e Interest on the investment 
made for the equipment. 
Power is the largest portion of total 
cost. And in many cases the cost of 
power need be the only consideration 
necessary for a study of compressed 
air costs. 

We have used the tables in “Com- 
pressed Air Data,” Ingersoll-Rand Co., 
Phillipsburg, N. J. (1939) to compute 
the cost of power required for com- 
pressed air. The other costs, being 
unique to each application, should 
be studied to determine their relative 
importance and effect on the over-all 
cost. 

To use the “Compressed Air Data” 
tables it is necessary to know the brake 
horsepower required to compress and 
deliver 100-cfm. of air and the local 
cost of the various fuels under con- 
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sideration. Since the brake horsepower 
will vary considerably with the size 
and type of compressor, you should 
obtain exact data on brake horse- 
power requirements from the manu- 
facturer after the air requirements are 
known. However, typical figures are 
shown in a table of the reference we 
mentioned above. And the use of 
these figures will permit an approxi- 
mate cost analysis. 


SAMPLE PROBLEM 


Let’s assume tnat an air-operated 
ejector is required to maintain an ab- 
solute pressure of 5 in. Hg in a system 
that has an air leakage of 25 Ib./hr. 
The costs of various fuels available 
are: 

1.5 c./kwh. 
9.5 c./gal. 
63.7 c./M cu. ft. 
. 22.0 c./gal. 
$9.79/ton 

Fig. 2 shows that a one-stage ejector 
will do the job and that 6.7 Ib of 100 
psig., 200 F. motive air are required for 
every lb, of air to be evacuated. There- 
fore, the total motive air required to 
operate the ejector would be: 


Electricity........ 
Fuel oil 


6.7 lb. motive air 25 Ib. load air 
Ib. load air hr. 
167.5 lb. motive air/hr. 

We can now use Fig. 7 to find that 
167.5 lb./hr. of air is equivalent to 
37.5 standard cu. ft. of air per min. 

From our reference, the brake horse 
power requirements of a typical single 


gore pressure, in. Hg 


r 


e Absolute pressure, in. Hg 
2.5 


| 
| 
| 





ANY 





90 


= A\\ 
\\ 





80 


4 
OO 
e 


Cost to Compress Dry Air 


Absolute pressure, in. Hg 




















Single — stage 
“Air— operated ejector 
( From various 
pressures to 

one atmosphere) 


Fig.4 





= 
—_ 
oa 









































0.6 08 


10 12 


Cost to remove load air, ¢/Ib. 








Two-stage 
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( From various 
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Fig.5 
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Cost to Evacuate a Volume 


Single ~ stage air operated ejector 
( From 1 atm. to various pressures ) 


Fig.6 
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AIR EJECTORS ... 


stage 100 psig. air compressor with a 
capacity of slightly more than 37.5 
scfm. is found to be approximately 
22 bhp./100 scfm. delivered. With 
this value and the fuel costs listed 
above we can enter the other tables 
of the “Compressed Air Data” book 
and find the power costs for running 
the compressor on the various fuels: 


Electricity oe % 


0.0927 c./hbr. 


0.218 c. 
100 cu. ft. (0.375) (60) = 


0.0491 ¢./hr. 


0.962 c. 
100 cu. ft. 


0.2165 c./hr. 


0.242 
100 cu. ft. 
0.0545 c./hr. 

In order to determine the cost of 
air compressed by a steam turbine or 
steam-engine-driven compressor, we 
would have to know the steam rate of 
the turbine or engine in Ib. of steam 
per bhp.-hr. A typical figure might 
be 28 Ib. of steam per bhp.-hr. Then 
the power cost for the ejector might 
be: 


(0.375) (60) = 


Fuel oil 


- (0.375) (60) = 


Gasoline 


- (0.375) (60) = 


$9.79 
ton 


0.0733 c.-ton 

100 cu. ft.-$ 
= 0.1615 c./br. 

The reference table we have used 
is based on evaporation rate of 7 Ib. of 
water per Ib. of coal burned. It will 
be necessary to correct this for the 
actual evaporation rate. 

Our calculations show that for our 


(0.375) (60) 
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Fig. 7—Volume-weight conversion chart. 
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assumed conditions a compressor 
driven by an engine burning fuel oil 
would be the cheapest way of produc- 
ing the air necesasry to operate the 
ejector (when only power costs aie 
considered). 


AIR COSTS ARE REASONABLE 


When making cost analyses of air 
requirements from the reference ta- 
bles, the various assumptions upon, 
which each table is based should be 
checked against the actual conditions 
of operation. It is likely that some 
particular fuel will be outstandingly 
cheap due to local conditions. In such 
cases these approximate calculations 
will show conclusively which fuel is 
most economical. 

Although the data above are lim- 
ited to ejectors operating on 100 psig., 
200 F. air, we can see that power costs 
of ait-operated ejectors can be quite 
reasonable. 


AIR VS. STEAM 


Under most circumstances where 
steam is already available, a steam 
ejector would be used in preference 
to an air-operated ejector. Economics 
would dictate the choice. If steam is 
not available, air might well be the 
cheaper motive fluid. 

There are also cases where ait-oper- 
ated ejectors are selected for other 
than economic reasons. In general, 
air-operated ejectors are most desirable 
where the heating or diluting features 
of the steam ejector are objectionable; 
where compressed air is more readily 
available than steam; where the prop- 
erties of air are desirable as the moti- 
vating fluid. 


SOME APPLICATIONS 


There are many services for which 
an air-Operated ejector is ideally 
suited. Pump priming is readily done 
by means of an air- or steam-operated 
ejector which operates only long 
enough to exhaust the air from the 
pump casing and piping. This permits 
the system to become filled with the 
liquid to be pumped. The ejector is 
then isolated from the system by 
means of a valve. The pump is turned 
on. And the ejector air supply is 
turned off. This leaves the pump 
primed and ready for operation. 

A siphon pipe system which uses 
gravity to draw water or some other 


liquid over a high elevation without 
the use of expensive pumps requires 
some initial priming to start up. It 
can be primed by using an air-operated 
ejector operating on air from a port- 
able or stationary compressor. 

The pumping of corrosive, tarry or 
sludge liquids can be done without 
the use of special pumps by means of 
an air-operated ejector. 

Frequently we want to recover vapor 
in an intercondenser in its pure state, 
undiluted and unheated. To accom- 
plish this we can use an air-operated 
ejector for the initial stage of com- 
pression to compress the vapor to a 
pressure where it can be easily con- 
densed. Either a steam ejector or an 
air-operated ejector can be used to 
maintain the required intercondenser 
vacuum, 


THE THERMOCOMPRESSOR 


Many applications require com- 
pressed air at a pressure below the 
available air pressure. This makes it 
necessary to throttle the air through 
an orifice or valve to reduce its pres- 
sure. The cost of compressing air to 
a high pressure and then throttling to 
a lower pressure for a particular appli- 
cation can be reduced by installing an 
air-operated thermocompressor, 

Working on the same principle as a 
vacuum producing ejector, the thermo- 
compressor picks up air at atmospheric 
pressure (or higher) and by means of 
a high velocity air jet compresses the 
atmospheric air to the required pres- 
sure. The savings accomplished by the 
thermocompressor are derived from 
reducing the consumption of high- 
pressure air by the amount of atmos- 
pheric air that the thermocompressor 
will entrain. 

Thermocompressors operating on 
air, steam and many other fluids have 
found a wide and useful field of appli- 
cation in industry. 

The rugged and simple construction 
of ejectors along with the fact that 
they can handle large volumes of fluids 
(without the relatively enormous pro- 
portions of other types of vacuum 
pumps) often determines when and 
where an ejector should be used. Other 
considerations may, of course, out- 
weigh the size and simplicity factors. 
An over-all picture of requirements 
is necessary to select the best suited 
vacuum pump for your needs. 


November 1954—Cuemicat ENGINEERING 





Pressure 
\ goge 


—~ Feed inlet in two 
end sections only 





Novel Resin Melter 


Electric immersion heaters and an auxiliary heat 


transfer fluid double team to evaporate hexane and melt 


resin in novel two-chamber unit. Operations are safer, 


cheaper and nearly trouble-free. 


OTTO DUKE and REX N. 


One process for recovery of resin 
from coal involves feeding a concen- 
trated hexane solution of resin to a 
melter which evaporates the solvent 
and liquefies the resin. Combined 
Metals Reduction Company’s resin 
plant at Bauer, Utah had used a melter 
equipped with electrical elements im- 
mersed directly in the resin solution. 

The company’s present unit also 
employs electric immersion-type heat- 
ers; this time, though, the heaters 
serve to evaporate another, isolated 
fluid whose vapor in turn effects heat 
transfer to the resin solution. 

Some important benefits result from 
the new installation: 





Orto Duke is staff engineer with 
Utah Construction Co. & The Stearns- 
Roger Mfg. Co., Tucson, Ariz. Rex N. 
ANDERSON is Pacific Coast mining man- 
ager for Westinghouse Electric Corp., 
Salt Lake City, Utah. 


ANDERSON 


¢ Simpler operation—Electric ele- 
ments of the original melter—im- 
mersed as they were in the resin 
solution, a very poor conductor—fre- 
quently overheated and burned out. 
Then the resin would solidify and 
make replacement of the elements 
difficult. 

¢ Safer operation—Separation of 
heating elements from hexane-resin 
mixture minimizes explosion hazard. 

¢ Cheaper operation—Added heat 
transfer surface between heating me- 
dium (vapor) and resin mixture helps 
lower power cost per pound of resin 
melted. 


Need for a Change 


Combined Metals operates a plant 
for the recovery of resin from Utah 
coal as a sideline to their main opera- 
tion of mining and milling lead-zinc 
ores. A flotation process makes a resin 
concentrate from coal dust; the con- 


CHEMICAL ENGINEERINGC—November 1954 


® 











insulation — 


Wiring 


aguiter 
* 


Resin level 


Flexible 
connector 


Immersion om 
heoters 





‘Heating 
tubes 











—_—") 


Resin 








“drain 








FIFTEEN electric immersion ynits supply heat to résin melter. 


centrate is filtered, dried and leached 
with hexane. 

Leach liquor is pressure filtered to 
remove coal sludge and then clarified 
in a plate and frame press. Hexane is 
driven off by evaporation, leaving prac- 
tically pure resin. 

About 80% of the hexane is re- 
moved in a steam-heated evaporator 
operated at atmospheric pressure (b.p. 
153 F.). Thickened solution is then 
sent to the melter where all remaining 
hexane is evaporated and the resin 
heated to about 450 F’. at whigh tem- 
perature it is fluid and can be drawn 
off. Hexane from both units is re- 
covered in a water condenser and re- 
cycled to the leaching tanks. 

Early in 1951 the company decided 
to double capacity of the resin plant. 
Since the old melter was inadequate 
for desired output and had given con 
siderable trouble in operation because 
the elements were immersed directly 
in the resin, the engineering depart- 
ment recommended a completely new 
melter. 


Change for the Better 


Retaining all the desirable features 
of the old unit, the new design (see 
Fig. 1) elirainates most of the troubles. 
Electric heaters are submerged in 
Dowtherm A in the lower part of a 
tank that completely envelops the 
resin chamber. Hot vapors from the 
evaporating Dowtherm fill the balance 
of this tank and surround the resin 
container. A row of 14-in. tubes, con- 
nected to the vapor space and im- 
mersed in the resin solution, provide 
additional heating surface. 
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Dowtherm A’s vapor temperature is 
500 F. at atmospheric pressure and 
650 F. at 55 psig., the highest pres- 
sure used in the unit. 

The melter is operated as a con- 
tinuous flow unit by admitting the 
resin-hexane mixture at the two ends 
and drawing the molten resin from the 
center section. To insure against loss 
of hexane, the outlet pipe is bent 
down to draw resin from the bottom 
of the chamber. A large outlet at the 
top of the center section allows hexane 
vapor free access.to the condenser. 

Motor driven agitators and baffles 
in the other sections increase rate of 
heat transfer. Froth collecting in the 
vapor space is dispersed by a froth 
breaker attached to each agitator shaft. 
Baffles are perforated below the liquid 
level, have large openings at the top 
for free vapor flow. 


Pressure Control 


The steel drums enclosing the heat- 
ing fluid were designed in accordance 
with the ASME code for unfired pres- 
sure vessels for a maximum working 
pressure of 70 psig. and a 670 F. vapor 
temperature. If the operating pressure 
of the liquid, usually from 20 to 30 
psig., exceeds 50 pounds a pressure 
switch will cut off all power to the 
heating elements. A safety valve re- 
lieves pressure at 55 psig. if the elec- 
trical controls fail to cut off the power. 

Special care was taken to get all 
joints and connections tight, welding 
being used where possible. At the 
startup, air was bled from the vapor 
space and the liquid sealed in with 
practically no loss. Vacuum produced 


in the vapor space on cooling serves 
as a guide to tightness of tne seals. 


Heat Control 


Automatic electric heat, which lends 
itself to flexible, simple and rugged 
control, was chosen as the best way 
to evaporate the hexane. 

Fifteen Westinghouse Corox im- 
mersion heater units were installed, 
each consisting of six explosion-proof, 
U-loop elements developed by Com- 
bined Metals and Westinghouse to 
come within the required surface 
temperature limitations of the heat 
transfer liquid. The elements were 
mounted on a standard six-inch pipe 
flange and provided with special ex- 
plosion-proof entrance boxes. 

Heater units are rated 8 kw. each at 
440 v., three phase, with a heat release 
of 8-10 w. per sq. in. 

A flexible control scheme provides 
several heat ranges including fully 
automatic thermostat control and 
three stages on manual control. All 
heat ranges are under supervision of 
a high pressure and a low liquid cutoff. 
Automatic control maintains constant 
resin temperature at the outlet. 

When the thermostat calls for heat 
all 15 heaters are connected three- 
phase delta for maximum Btu. re- 
lease. As soon as the demand is satis- 
fied the thermostat releases a contactor 
and the heaters are connected single 
phase—one phase element in each unit 
paralleling the other two which are 
in series—giving about one half the 
former heat output. Provision is made 
to de-energize either seven or eight 
of the heaters under either automatic 
or manual control] to suit special re- 
quirements. Indicating lights advise 
the operator which heat range is being 
employed. 


Input and Output 


885 Ib. of resin-hexane solution 
(510 Ib. resin, 375 Ib. hexane) pass 
through the melter each hour. Total 
output: six tons of resin per day. 

208,100 Btu. per hr. are needed to 
vaporize the hexane, superheat its 
vapor, and heat and melt the resin. 

Allowing for losses and using the 
heat transfer coefficient determined 
from the old melter and evaporator, 
the necessary heating surface in con- 
tact with the resin-hexane was calcu- 
lated to be 155 sq. ft. 
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SURVEY OF MATERIALS 


APPLICATIONS 





Carbon Equipment Services 


Steel 


Cast 
lron 


Industry or Product 
Acetic, nitric and hy- 
drofluoric acids . . 

pS ee 


Alcohols 


Manufacture by action of conc. H,SO, on appropriate salts. 

Storing and handling methyl, ethyl, butyl, amyl alcohols; 
glycerine and glycols. 5 

Handling methyl, ethyl, butyl, amyl, alcohols; glycerine and 
glycols. 3 

Manufacture of anhydrous caustic. 

Handling caustic solutions under 75%, and under 100 C. 
Manufacture by both ammonia-soda and electrolytic 
processes, 

Various (non-galling). 

Various. 


Vessels 
Tanks, pipe 


Pumps, pipe 


Fusion pots 
Various 


Caustic soda... . 
Caustic soda. . 


Plug cocks 

Jacketed kettles, sul- 
fonators, nitrators, 
fatty acid stills 

Various 


Chemical processing. . 
Chemical processing. . . 


Processing of coal tar products, including crude tar acids. 
Handling of refined products (phenols, benzene com- 
pounds, toluene) 

Abrasive, 


Coal tar 


Sand and slurr 
pumps, grinding 
rolls, pug mills 

Water mains, other 
underground pipe- 
lines 

Furnace grates 

Various 

Various 


General 


General. Various. 


High temperature. 

Handling acid above 75-80%, under 150 F. 

Handling either dry hydrogen chloride gas or hydrochloric 
acid vapors at sufficiently high temperatures to prevent 
condensation. 

Bleaching installations in presence of sodium silicate. 

Storage and handling up to 25% H,0, at atm. temp. and 
low velocities. No good with very dry mixed acids. 

Handling up to 25% H,O at atm. temp. and low velocities. 
No good with very dry mixed acids. 

Handling natural brine, sea water, relatively pure sodium 
chloride solutions. 

Handling natural brine, sea water, relatively pure sodium 
chloride solutions. 

Molten sulfur. No air, steam, or moisture. 

Molten sulfur. 


General... . . 
Hydrofluorie acid 
Hydrogen chloride 


Hydrogen pene Various 
Mixed acids fae x Tanks, pipe 
Mixed acids Pumps, valves, 
fittings 
Sodium chloride Tanks, piping 


Sodium chloride Pumps, valves 


Sulfur 
Sulfur 


Pipelines 

Tanks of boiler-plate 
steel 

Pump parts 

Pots, pumps 

Tanks, pipe 

Valves, pumps, pipe 


Submerged in molten sulfur. 

Concentrating pots, pumps in mfg. by contact process. 
Handling 80-98% H,SO,. 

Handling 80-98% H,SO,. 


Sulfur 

Sulfuric acid 
Sulfuric acid 
Sulfuric acid 











Although the corrosion resistance 
of cast iron and carbon steel is gen- 
erally about the same, there are some 
exceptions (as with hydrofluoric acid, 
for example) due to differences is 
structure. Whereas the carbon in car- 
bon steel is present as iron carbide, 
some of the carbon in ordinary gray 
cast iron is present in the form of 
graphite flakes. 

fn general, cast iron and carbon 
steel are rapidly attacked by dilute 


USEFUL AND CHEAP: 


lron and Steel 


Cast iron and carbon steel are still workhorses 


for corrosive applications despite increasing avail- 


ability of materials having greater corrosion resistance. 


It's largely a matter of economics. 
You can often save money by specify- 
ing cast iron or carbon steel, which are 
relatively cheap, even though replace- 
ment may be necessary more fre- 
quently. And iron and steel stand up 
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as well as more expensive materials in 
some corrosive applications. 

Presence of iron salts and possible 
discoloration of your product may or 
may not rule out the use of iron or 
steel. 


acids. They will resist a variety of 
concentrated acids (due to formation 
of protective corrosion products), alka- 
line solutions, many organic com- 
pounds, and neutral solutions of chem- 
icals. 
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> Sulfuric Acid—Below 80%, cast iron 
and steel are not recommended. 

Between 80 and 90% at atmos- 
pheric temperatures, both are reason- 
ably serviceable, although corrosion is 
greater in this range than at higher 
concentrations. 

Between 90 and 98%, steel and cast 
iron are recommended at temperatures 
up to the boiling point. Both may be 
used for piping, although cast iron is 
preferred at the higher temperatures. 

Between 98 and 100%, and at tem- 
peratures up to 140F., steel is recom- 
mended for tanks and piping. For 
valves and pumps where velocities are 
high, chromium-nickel alloys are more 
satisfactory. 

Between 100 and 102%, neither 
cast iron nor steel is serviceable. 
Above 102%, steel is satisfactory up 
to 140F. Cast iron may split open in 
oleums. 

P Nitric Acid—Solutions up to 75% 
by vol. corrode iron and steel quite 
rapidly. 

Concentrated nitric acid (95% by 
vol.), is much less corrosive and iron 
or steel is occasionally used. 

If the water content is under 3% 
and a minimum of 5% H.SO, is 
added, the corrosion rate is consider- 
ably lowered. As the amount of 
H.SO, increases, the amount of water 
may also be increased to a maximum 
of 25% 

Extremely dry mixed acids tend to 
cause cracking of cast iron. For han- 
dling mixed acids at high velocities or 
temperatures, iron and steel are not 
recommended. 
> Hydrochloric Acid—Cast iron and 
carbon steel can be used for handling 
either dry hydrogen chloride or hydro- 
chloric acid vapors if they are at suf- 
ficiently high temperatures to prevent 
condensation. 

All concentrations of hydrochloric 
acid in the liquid phase corrode iron 
and steel rapidly and their use is not 
recommended for this service. 
> Hydrofluoric Acid—Carbon steel is 
extensively used for handling hydro- 


fluoric acid above 75-80% and under 
150F. 

With concentrations under 70% at 
atmospheric temperatures, or with 
anhydrous acid over 150F., the corro- 
sion rate is generally too high. 

Cast iron is attacked by hydrofluoric 
acid in most concentrations and_ its 
use is not recommended. 

Hardened steels in hydrofluoric 
service may be subject to embrittle- 
ment. 

Formation of a scale on carbon steel 
surfaces in anhydrous hydrofluoric 
acid service may cause trouble where 
moving parts are involved. Where 
large clearances are not permissible, 
use of another material which will not 
scale is indicated. 
> Caustic Soda—Cast iron and carbon 
steel are used extensively for handling 
caustic soda solutions where slight 
iron contamination is O. K. 

Approximate limits for economical 
service: 100 C. and 75%. 

Tanks may be fusion-welded if 
properly stress-relieved. Piping should 
be welded, with a minimum of flanged 
joints. 

Use of more alloys for 
pumps and valves, operating at higher 
temperatures and concentrations, is 
usually worth the additional cost. 
> Sodium Chloride—Cast iron and 
steel are generally corroded by natural 
brines, sea water, and relatively pure 
sodium chloride solutions. However, 
corrosion rates can usually be kept low 
enough to make their use practical, 
if iron contamination is not objection- 
able. 

Careful design and installation of 
piping and equipment are important, 
as corrosion is accelerated by contact 
of dissimilar metals, dissolved air, stray 
electrical currents, excessive velocities 
and turbulence. 

Inhibitors are generally used with 
refrigerating brines. 
> Alcohols—Satisfactory equipment 
life can usually be expected when 
handling methyl, ethyl, butyl, amyl 
alcohols; glycerine and glycols. 


resistant 


- 16TH BIENNIAL REPORT 
However, alcohol and water solu- 
the presence of air, may 
cause excessive corrosion—as may small 
amounts of organic acids. 
High-purity glycerine is 
stored in more resistant 
when color is important. 


Special Cast Irons 

> Austenitic-Gray cast iron contain- 
ing 20% nickel, or nickel and copper 
in ratio of about 2.5 to 1, represents 
the most common type of austenitic 


tions, in 


usually 
materials 


cast iron. 

‘These special irons are more highly 
resistant to chemical attack and less 
active in galvanic action with graphite. 
Coefficients of thermal expansion are 
considerably reduced, 

These irons can be used up to 
1,500F. as compared with 1,200F. 
for gray iron), where small permanent 
changes in dimension may be toler- 
ated, 

Sample applications include: valves, 
fittings and pumps handling caustic 
solutions, crude oils, sulfuric acid, ré 
fined petroleum products; fatty acid 
stills; still tube supports in the petro- 
leum industry; gas producer shells; 
sulfite digestor blow pipes; salt filters. 
> Ductile~In ductile (nodular) cast 
iron, the graphite is present as nodules 
rather than flakes in the as-cast form. 

What this means is a cast iron that 
(1) is cheap compared with steel cast- 
ings and forgings and (2) has good 
shock resistance, toughness, ductility, 
and an elongation of about 20% be 
fore rupture (gray iron practically zero), 

Ductile iron lends itself to furnace 
grates (no “growth” as with gray iron), 
and oleum service (no tendency to 
split open as with gray iron). It also 
lends itself to acid and water lines, 
pumps, valves, and other applications 
where the brittleness and low strength 
of gray cast iron are restrictive. 
> High-Silicon—A common method of 
increasing the resistance of cast iron 
to active acids is by alloying with 
large amounts of silicon (see next 


page). 





PROPERTIES 


Approx. 

Percent 

Carbon 
3.50 
0.25 


Specific 
Gravity 
Gray cast iron 7.00-7 .22 
Structural steel 7.85 





Avg. 
At 60F. 68-572F. 
5.6 Hee 
wen 7.22 150 60 


Coeff. of Expansion 


Ultimate 
Brinell Strength 
Hardness Psi x 10 


120-190 22 


Per °F. * 106 


Yield 
Strength 
Psi. X 10° 
17 approx. 0 
3 


Modulus 
Elonga- Reduc- of Elas- 
tion in tion of ticity 
2In., % | % Pai. X 10° 
130 
30 289 
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MATERIALS OF CONSTRUCTION .. . 





COMPOSITION 


Cc Mn Mo 
0.85 0.65 Nil 
0.85 0.65 3 


Duriron 
Durichlor. 


FORMS 


8-bend condensers. 


APPLICATIONS* 


* In sulfuric acid service. 





Cast forms for equipment such as pumps, valves, ejectors, fans, jets, pipe, fittings, 
anodes, strainers, tank outlets, heat exchangers, tanks, tower sections, kettles, 


Chamber process, Mantius concentrator, Chemico concentrator, falling-film 
concentrators, fertilizer plants, pickling solutions, explosives plants, ore digestion 
installations, electroplating and anodizing 

production of titanium dioxide, drying of ch 


PROPERTIES 


Thermal 

Hardness Conduc- 
Fe Brinell tivity 
Bal. 520 0.125 
Bal. 520 0.125 


Coeff. of 
Expansion 
100-300 F. 

7.33 & 107 
7.08 K 107% 


— water treatment systems, 
orine. 








RESISTANT YET RELATIVELY INEXPENSIVE: 


High Silicon 


lrons 


These cast alloys are ideal for many severe cor- 


rosive conditions involving high temperatures, erosion. 


They're tops with sulfuric acid. 


High silicon irons are nearly univer- 
sally resistant to corrosives—including 
the entire range of sulfuric acid con- 
centrations up to the boiling point; 
strong, hot nitric acid*; many hydro- 


chloric acid conditions often to high 
temperatures; and most other mineral 
and organic acids. Only corrosives 
these irons are not resistant to are 
hydrofluoric acid and fluoride-con- 


FOR MORE SEVERE USES AND PRODUCT PURITY: 


Stainless Steels 


These alloys of iron can do a lot for you if you 
design and fabrication are 


treat them right. Proper 


important. Operating conditions are critical. 


Stainless steels (high chromium and 
chromium-nickel alloys of iron) oc- 
cupy an important place in processing 
equipment used by chemical and allied 
industries. ‘They are durable, heat and 
corrosion resistant, non-contaminating. 
They are also easily fashioned and 
maintained, 
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There are more than 30 standard 
types of stainless steel, and many spe- 
cial alloys. They all contain at least 
12% chromium, often 7% or more 
nickel, sometimes molybdenum, col- 
umbium, titanium, and other addi- 
tives. 

Best known is Type 302, the basic 


taining compounds, sulfurous acid and 
sulfites, strong and hot alkalis. 

Molybdenum in Durichlor makes 
this alloy highly resistant to hydro- 
chloric acid and chlorine-containing 
compounds. | 

Although the high silicon 
have fair tensile strength, they re- 
semble all cast irons in that they have 
no ductility or elongation. Too, they 
are susceptible to thermal and me- 
chanical shock. ‘These limited me- 
chanical properties make it impossible 
to produce them in the wrought form. 

High silicon irons are suitable for 
high temperatures—sulfuric acid con- 
centrators containing large quantities 
of Duriron operate as high as 1,000 F. 
Steam tracers are commonly used to 
prevent too-rapid heating and cooling. 

Simpler forms of Duriron can be 
successfully welded with proper care. 
Durichlor is much more difficult to 
weld. 

The high hardness of these alloys 
makes them very resistant to many 
severe crosion-corrosion services. ‘There 
are a few particularly abrasive services 
which can chip high silicon iron parts. 


irons 


* High silicon irons are not used as ex- 
tensively with nitric acid as with sulfuric 
because of the generally good resistance 
of the stainless steels. With hot, strong 
acid and vapors, however, only high sili- 
con irons will be resistant. They should 
not be used with hot, dilute nitric. 

+ Resistance of Durichlor to hydrochlo- 
ric acid depends on the purity of the 
solution being handled. Ferric, cupric, 
mercuric or stannic ions are destructive 
when allowed to build up to damaging 
percentages. Accordingly, Durichlor nor- 
mally gives good service when transfer- 
ring HCl even at high temperatures, but 
recycling is likely to be hazardous. 


18-8 stainless with about 18% chro- 
mium and 8% nickel. ‘Type 304 is 
very much like Type 302 but has 
lower limits on carbon content and 
contains a higher mean chromium 
and nickel content. 

Type 316 is of the same family with 
added molybdenum. This element in- 
creases corrosion resistance and high 
temperature strength. It suits stainless 
for many chemical) tasks that it could 
not otherwise perform. 

Type 410 contains 12% chromium. 
It is a hardenable, heat-resistant alloy 
with good machining properties. One 
of the most widely used of the hard- 
enable types of corrosion resistant 
steel, Type 410 is capable of attaining 
high mechanical properties when heat- 
treated. 
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COMPOSITION 


Mn 

C Max. 

0.08/0.20* 2.00 . 16 

0.08/0.20* 

0.08/0.20* 
0.15 max. 
.O8 max. 
.03 max. 
.12 max. 
.O8 max. 
.20 max. 
.O8 max. 
.25 max. 
.O8 max. 
.25 max. 
.10 max. 
.10 max. 
.03 max. 
.10 max. 
.O8 max. 
.O8 max. 
.O8 max. 
.08 max. 
.15 max. 
.O8 max. 
15 max. 
.15 max 
.15 max. 

sho 
.12 max. 
.12 max. 
.20 max. 
60/0.75 
75/0.95 
.95/1.20 
.35 max. 
10* 

.10 max, 


— 
el el 
~ 


ST CTS 


~ 


~ 


* Over 
Note 1. 


Note 2. 


tively. 


Note 4. 
ance with N. P. A. Order M-52 March 
Note 5. 





.0/18.0 
17. 
17. 
ke 
18.0/20.0 
18.0/20.0 
17.0/19.0 
19. 

22. 


a — 


3 a) a oO 
ooo 


_ 


Note 3. Phosphorus or sulfur or selenium, 0.07 


Ni ‘ther 
6.0/8.0 ~ 
0/19.0 8.0/10. 
0/19.0 0/10 
0/19.0 .0/10. 
s.O/11. 

0/11 
.0/13 
.0/12 
2.0/15 
0/15 
9 0/22 

0/22 


Note 3 


Mo 2.00/3.00 
Mo 1.75/2.50 
Mo 1.75/2.50 
Mo 3.00/4.00 
TiS’ xX C min. 
Cb 10 C min. 
Cb 8 & C min. 
Cb-Ta 8 & C min. 


AL 0.10/0.30 


Note 3 


Note 3 


Mo 0.75 max. 
Mo 0.75 max. 
Mo 0.75 max. 
N 9.25 max. 


0/6.0 


TS 316, TS 347 and TS 347A are tentative standard type numbers; the remainder of the 
type numbers are standard type numbers. 

The max. phosphorus and sulfur contents of 304L, 3098, 3108, 316L, TS 316, TS 347 and 
TS 347A are 0.04 and 0.03% respectively; the max. phosphorus and sulfur contents of 
the remaining type numbers, except 303, 416, and 430F, are 0.040 and 0.030 %, respec- 


% min.; zirconium or molybdenum, 0.60% max. 
The max. content of molybdenum of 2.50% in 316L and T'S 316 is established in acecord- 
31, 1951. 

The min. ratio of columbium to carbon in TS 347 of not greater than 8 to | and the min 
ratio of columbium-tantalum to carbon in TS 347A of not greater than 8 to | are es 
tablished in accordance with N. P. A. Order M-3 as amended March 15, 1951 


APPLICATIONS 


Equipment 
Chutes for abrasive solids 
Heat exchangers, towers, 
tanks, pipe 
Heaters, heat exchangers 
Pumps, valves, instruments, 
fittings 
Perforated blow pit screens, 
heat exchanger tubing «:v- 
heater tubes 
Funnels, utensils, 
hoods 
Welding rod; more 
welds for Type 430 
Welding rod for Type 304 
Jacketed, high temperature, 
high pressure reactors, oil re- 
finery still tubes 
Distillation and fractionating 
equipment for producing fatty 
acids, sulfite paper processing 
equipment, fractionating tow- 
ers & internals 
Process equipment 
strong acids or 
solvents 
Furnace parts in presence of 
corrosive fumes 
Like 302 but where carbide 
precipitation during fabricat- 
ing or service may be harmful 
Steam turbine blades 
Tower linings, baffles, separa- 
tor towers 
Bubble tower parts for petro 
leum refining, coal handling 
equipment 
Beater bars, valve seats 
Valve stems, plugs, gates 
High spring temper applica- 
tions 
Nitric acid storage tanks, fur- 
nace parts, fan scrolls 
Pump shafts, instrument parts, 
valve parts 
Products requiring high yield 
point, resistance to shock 
440A, Cutting edges, shear blades 

3, C 


Type 
301 
302 


302B 
303 


cirewiar 


ductile 


inv en 


chlorinate 


403 
405 


410 
414 
116 
420 
130 
430F 
431 


146. Burner beffles, furnace linings 








t4 


Type 430, nominally a 17% chro- 
mium stainless, may contain anywhere 
from 14 to 18% of this one alloying 
element. Lack of added nickel im- 
poses penalties such as reduced duc- 
tility, low-temperature brittleness, and 
slightly less resistance to pit-type cor- 
rosion than ‘Type 302 under some 
conditions. Nevertheless, Type 430 
is an extremely useful material. It is 
important because of its excellent re- 
sistance to nitric acid and other oxi- 
dizing chemicals. It has a high resist- 
ance to scaling and oxidation at high 
temperatures such as are frequently 
encountered in industrial applications. 


Watch Shift in Galvanic Series 


In corrosive environments of an oxi- 
dizing nature where they do their jobs 
well, the stainless steels display a no- 


bility approaching that of silver or 
platinum. But when placed in strongly 
reducing media and deprived of oxy- 
gen, these alloys may shift up the gal- 
vanic series to a vulnerable position 
near carbon steel. Though the rela- 
tionship of galvanic potential in a 
particular solution to corrosion resist- 
ance under other conditions will not 
necessarily remain constant, thé fact 
that a change can take place is worth 
noting. 

This remarkable phenomenon af- 
fects uses and applications in several 
ways. It imposes a limit on the scope 
of application, for one thing. Strongly 
reducing solutions—the acid halide 
salts especially—are a signal for caution 
in applying stainless. Designing equip- 
ment without crevices has proved most 
desirable. Caked deposits, stagnation, 
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differential aeration, or situations in- 
volving differentials in concentrations 
can result in formation of oxidation- 
reduction cells and localized pit-type 
corrosion. 

Stainless steel resists corrosion best 
when all its surface is oxidized to 
the noble position in the galvanic 
series. ‘This occurs in the air. It can 
be speeded by the familiar “passiva- 
tion” technique—an operation usually 
accomplished with a nitric acid bath or 
swabbing followed by a fresh water 
rinse, 

Nitric acid also provides a chem- 
ical cleaning and removes any stray 
iron which might became a focal point 
for localized attack. How permanent 
the passivity will be depends on what 
happens to the stainless steel in 
Service. 
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MATERIALS OF CONSTRUCTION ... 


Surfaces Must Be Clean 


As a rule the purpose of routine 
cleaning is to remove surface deposits 
rather than any corrosion products of 
the metal itself. This allows oxygen to 
get at the surface to keep the alloy in 
the passive state. At the same time, it 
reduces the chance of attack from dif- 
ferential aeration, formation of oxida- 
tion-reduction cells. 

If necessary to use tools in removing 
scale, special care must be taken to 
prevent deep scratches or gouges. Such 
places become centers for corrosive at- 
tack. Skillfully-operated mechanical 
devices or small manually-operated 
stainless steel tools may be employed. 
If marring occurs, the metal surfaces 
should be refinished before service is 
restored. Wash with nitric acid after 
using ordinary steel tools. 


Operating Conditions Critical 


Of equal importance with regular 
cleaning habits is the actual control of 
operating conditions. Marked varia- 
tions from design conditions may 
create major maintenance repair or re 
placement problems. 

So far as practicable, work for uni- 
form concentrations of process mate- 
rials. Evaporation can concentrate 


corrodents in the upper iayers of ex- 
posed, moist solids, or corrosive vapors 
may be condensing on vessel-heads, 
hoods, etc. 

Faster processing cycles or agitation 
can minimize excessive concentration 
of corrodents that might be caused by 
gravity, temperature, or other forces. 

Processing equipment should be 
protected against overheating. Unless 
“stabilized,” or unless the carbon con- 
tent is extremely low, austenitic stain- 
less steels become susceptible to cor- 
rosion upon being held between 800 
and 1,600 F. for an appreciable time. 
These alloys also combine a high co- 
efficient of expansion with relatively 
low thermal conductivity and may 
therefore be warped or distorted by 
localized heating. Positive devices such 
as liquid level gages which prevent 
such local hot spots may prevent dam- 
age to thousands of dollars worth of 
equipment. 

Many chemicals that are only mildly 
corrosive when pure become difficult 
to handle if they are mixed or if 
they contain certain impurities. Con- 
taminated acids and fuels containing 
sulfur are examples. Possible impuri- 
tics must therefore be carefully ac- 
counted for before a stainless type is 


decided upon. This is why tests with 
pure chemicals have only limited 
applicability in the choice of the 
proper type of stainless steel. 


Fabrication Affects Resistance 


The maximum corrosion resistance 
of stainless steels can be attained by 
proper fabrication techniques. When 
appraising a given type of stainless for 
a given piece of equipment it is im- 
portant to keep in mind the fabrica- 
tion processes to which it will be sub- 
jected since these can affect the 
metal’s performance. 

For example whenever the alloy is 
to be welded or brazed, or kept for 
some time in its “sensitizing tempera- 
ture range” (about 800 to 1,600 F.), 
chromium carbide may precipitate at 
grain boundaries. The same result can 
occur because of improper heat treat- 
ment. Since it’s the dissolved chro- 
mium in stainless that is considered 
the source of its ability to resist cor- 
rosive attack, this that the 
metal may then display reduced cor- 
rosion resistance. Some carbide pre- 
cipitation can usually be tolerated. If 
the corrosive conditions severe, 
though, grain boundaries with carbides 
will be attacked first. “Weld decay” or 


mecans 


are 





PHYSICAL CONSTANTS 
Mod. of 


Mod. of 


Mean Coeff. 
of Thermal 


Max. Con- 
tinuous 


Temp. With- 


Specific Heat 
Btu. /Lb./°F. 


32-212 F. 


Thermal Conductivity Expansion 
Btu. /Hr./Ft.2/°F. F. X 107 
212 F. 932 F. 32-212 F. 


Elasticity 
in Torsion 
Psi. * 10° 


Elasticity 
in Tension 
Psi. * 10° 


out Excessive 
Stainless Steels Scaling 
1,650** 
1,650 

1, 250t 
2,000t 


0.12 

0.12 

0.11 
0.11-0.12 


2,000 F. for 309, 310; 1,600 F. for 303. 


18-8! 8.0-9.4 
Molybdenum? 


12°, Chromium’. 
17% Chromium*.. 


10.8-12.8 8.0-9.6 
12.4 8.{ 
| ea 5.5 
5 


14.1-15.2 


** For most 18-8's. *** Types 403, 410, 416. 


* Types 302, 304, 305. 
Type 430 = 1,550 F. 


+ 410. t For type 446. 


MECHANICAL PROPERTIES 

Endurance 
Limit 

Psi. X 108 


Tensile Yield 
Strength Strength 
Psi. X 10° Psi. & 10° 

85-95 35-45 

85-95 30-45 

95-100 60-65 

40 
30-40 


Elonga- 
tion, % 
in 2 In. 

45-55 


Hardness 
Rock B Brinell 
80-85 
80-89* 


Form 


Sheet and strip, annealed 
Bars, ~oewtnt | 

Bars (1"), cold drawn 
Sheet and strip, annealed 
Bars, annealex 

Bars (1"), cold drawn 
Sheet and strip, annealed 
Bars, pease ss 

Bars (1"), cold drawn 
Sheet and strip, annealed 
Bars, annealec 45-55 
Bars (1”), cold drawn 85-90 70-80 


. With exceptions of 303, 304, 321, 347 which range between 150 and 160 Brinell. ** Type 303. *** Type 316. t Type 405 = 150 Brinell. { Type 
405 = 185 Brinell. 


1. 18-8 stainless steels include types 302, 302B, 303, 304, 305, 308, 309, 310, 321, 347, 2. Molybdenum stainless steels include types 316, 317. 3. 12% 
chromium stainless steels include types 403, 405, 410, 416, 440A, 440B, 440C. 4. 17% chromium stainless steels include types 430, 430F, 430T, 446. 


Stainless Steels 
1S-S! oe 
34-39 

48** 
Molybdenum? Tree 
38 
40 

12°, Chromium’. . . 
(Values for 440A-B-C 
not incl.) 

17% Chromium 


40 

53 
45-50 ee 
155-170 
185-190 


40-47 
46-48 
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deterioration along welds in_heat- 
affected zones is a good example of in- 
tergranular corrosion. 

Such chromium carbide precipita- 
tion can be minimized by using a very 
low carbon-containing stainless such as 
Type 304L (C = 0.03 max.) or 316L 
(C = 0.03 max.), by proper heat treat- 
ment after carbide precipitation, or by 
using columbium or titanium. stabi- 
lized stainless steels (Type 321—Ti = 
5 x C min.; or Type 347—Cb 
10 x C min.). 

In the case of Type 430 chromium 
stainless, welding temperatures tend to 
accelerate the formation of brittle 
martensite at grain boundaries. It can 
be removed by annealing. ‘The addi- 
tion of titanium inhibits martensite 
formation, makes the welds less brittle. 
Titanium is believed to make welded 
‘Type 430 stainless less susceptible to 
corrosive attack. 

Soldered joints on any kind of stain- 
less should have solder with at least 
50% tin. The action 
fluxes should be neutralized immedi 
ately with a 5% sodium carbonate 
solution followed by copious water 
rinsing. 


of soldering 


Design Influences Performance 


It is wise to eliminate from design 
all places where residue or foreign mat- 
ter might collect such as crevices and 
sharp inside corners. Small internal 
radii should be eliminated, if possible. 
Inside corners should be filleted, seams 
kept at a minimum, welds ground 
smooth. 

Faying surfaces of joints between 
stainless and other metals should be 
eliminated or insulated. Wood and 
other porous materials absorb process 
chemicals and slowly build up high 
concentrations of corrodents. In the 
restricted oxygen-poor area of a joint 
(especially under gaskets), active cor- 
rosion can proceed easily. 

For example, gaskets or packings 
containing graphitic materials acceler- 
ate such action. Plastics, fiber, or syn- 
thetic products containing asbestos 
should be specified instead. Asphaltum 
or zinc chromate panes should be used 
to separate stainless steel and wood 
in contact. 

Cleaning will be done more consist 
ently if workmen find it easy to reach 
all parts of the equipment. To this 
end, filters, screens, valves, etc. should 
be easy to get to and be easy to 
remove. 
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COMPOSITION 
Cast Wrought 
Alloy Alloy Mn 
Type Type* Cc Max. 
"A-15 410 
‘A-40 420 


00 
OO 


0.15 max. 

20-0. 40 
Be! 431 30 max 
446 50 max. 


— te 


1 

1 

l 

1 
30 max. 1 
304 O8 max, a 
302 20 max. 1 
316 O8 max. 1 
316 12 max. 1 
1 


347 8 max. 


303 


max. 50 
max, 50 
max. +O 
7 max. 5O 
max, 00 
max. 5D 
4). 50 2.00 
0.40 2.00 
0.50 2.00 
0.50 2.00 


0.60 
0.60 
5-O.75 
5-0, 75 00 
50.75 00 
50.75 2.00 


00 
OO 
00 


to bt bt to 


* Corresponding types 
+t Molybdenum not intentionally added. 


report for producers of the “20” alloy. 


tt Sulfur present in all at 0.04 max. 





Corrosion and Heat Resistant Grades 


— — bo to to 


Composition not exactly the same 


** There are several proprietary alloy compositions falling within the stated chromium and nickel 
ranges and containing varying amount of silicon, molybdenum and copper. 


Exception: Cl 


Ni Othertt 
Mo 0.5 max.t 
Mo 0.5 max.t 


11.5-14 
11.5-14 


1 max. 
1 max. 
2 max. 
4 max 

8-11 


Mo 2.0-3.0 
Mo 2.0-3.0 
Cb 8 XC min., 
1 O max. 

Mo 1.5 max., 
Se 0, 20-0. 35 
Mo 0.40-0. 80 


Mo-Cu** 

Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.t 
Mo 0.5 max.? 
Mo 0.5 max. 
Mo 0.5 max, 
N 0.: 
Mo 0.! 
Mo.5 
Mo0.5 
Mo 0.5 
Mo 0.5 
Mo 0.5 


max. 
max, 
max 
max 
max. 
max, 


max 


See Part IIT of this 


16Fa, 0.02-0.04 8. 








COUNTERPARTS TO WROUGHT STAINLESS: 


Cast High Alloys 


These iron-chromium and iron-chromium-nickel 


alloys provide corrosion and heat resistant castings 


for use in pumps, valves, fittings and vessels. 


Cast high alloys withstand a wide 
variety of and permit 
continuous output under severe con- 
ditions. Their applications in chemi- 
cal processing are many and impor 
tant. 

These alloys are a group of ferrous 
metals which contain nickel and/or 
chromium in amounts that represent 
8% or more of the total composition, 
and are in the class of materials com 
monly known as stainless steel. 

The iron-chromium alloys with be- 
tween 8 and 14% chromium have 


corrosives, 
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many of the familiar characteristics of 
steel, and their mechanical properties 
(such as hardness and tensile strength) 
can be altered by heat treatment. 

Alloys of higher chromium and 
chromium-nickel content do not show 
the changes of phase that steel does 
when heated or cooled in the range 
from room temperature to the melt- 
ing point. Consequently, these al- 
loys are non-hardenable and their me- 
chanical properties depend on their 
composition rather than on heat treat- 
ment, 
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Hardenable able 
CA-15 
CA-40 


Non-Hardenable 
CB-30 
CC-50 


Mean Coeff. 
Thermal 
Expansion 
Per 
A. C. L. Type 32-212 F. 
CA-15 , 29 
CA-40 j 29 
CB-30 29 
CC-504 ( 29 
CE-30 25 
CF-8 9.6 28 
CF-20 
CF-8C 
CF-8M 
CF-12M 
CF-16F 
CG-12 
CH-10 
CH-20 
CK-20 


Psi. 


0.15% nitrogen, * As cast. /120-1,600 F, 


CA-40 


CA-15 


CA-40 
CB-30 


CC-50 
CE-30 
CF-8 
CF-8M 
CF-12M 
CF-8C 
CF-16F 
CH alloys 
CK-20 
CM-25 


CN-7M 
CT-7M 





*C© = Charpy, I = Izod; V = V-notch, K = keyhole. 
NOTE: Mechanical properties are for the following heat treatment: W.Q. from 1,950 to 2,050 F. 
, ~A.C, from 1,800 F., drawn at 1,125 F.; CB-30 

1,950 to 2,050 F.; CK-20—W.Q. from 2,100 F, 


APPLICATIONS—Corrosion Resistant Grades 


For various concentrations o 
For about same types of specialized uses as for CN-7M. 


CLASSIFICATION _ Corrosion Resistant Grades 


Iron—Chromium 





Chromium Predominant 
CF-20 CF-8C 
CF-8M _ CF-16F 


CE-30 
CF-8 


PROPERTIES— Corrosion Resistant Grades 


Mod. of 
Elasticity 
in Tension 
F.x10-* Rm. Temp. 
x 10° 


Yield 
Strength 
0.2% Offset 
Psi. X 10° 
110 


Elonga- 
tion in 
2Inr.% 


Tensile 
Strength 
Psi. < 10° 


80 
82 
88 
76 


Valve and pump parts for use at normal and superheated steam temperatures. 
Coke and coal handlir 
Uses similar to CA-15 where greater hardness is required. 
Valve bodies and trim in general chemical production. 
acetate rayon and nitrogen production. 
In contact with acid mine waters, alkaline liquors. 
Digester fittings, pumps, valves in sulfite pulping. 
In chemical, petroleum, textile, food, dairy, brewing industries handling alcohol, ammonia, mercury, soap, 
sugar solutions, carbonic acid, steam, etc. 
Pumps, valves, fittings, etc. for handling hot organic acids, fatty acids at high temperatures, chlorides, acid 
salts, reducing acids, sea weter, sulfite liquor, sulfur dioxide. 
Similar to CF-SM but for less severe corrosive services due to higher carbon. 
Similar to CF-8, but alloy is used where parts cannot be heat treated after welding, and for parts subjected 
to temperatures in the carbide precipitation range. 
Services similar to CF-8 and CF-20. 


equipment. 


Iron—Chromium—N ickel 


’ Compared with unstabilized annealed 18 Cr-8 Ni. 


Exceptions: CA-15-—O.Q. from 1,850 F., drawn at 1,125 F.; 
0.Q. from 1,850 F., drawn at 1,400 F.; ; 


Nitric acid containers. 


In nitrocellulose production. 


Improved machinability, and better galling resistance. 
Specialized uses in chemical and paper industries including digester fittings, pumps, impellers, strainers, valves 
for pulp solutions; nitric acid. 
Agitators and fittings for sulfite liquor and cold, dilute sulfuric acid. 
Oil refinery equipment and special applications with dilute sulfuric acid. 
t hot sulfurie acid and for specialized uses of severely corrosive nature. 


Nickel Predominant 
CM-25  CT-7M 
CN-7M 


CH-20 
CK-20 


Impact 
Resistance 
Rm. Temp. 


Machin- 
ability’ 


Brinell 

Hardness 

Number 
241 
269 
170 
187 
170 
140 
163 
149 
156 
170 


Good 
Good 


Good 
Par 

Par 
Excellent 


70 CK 
131 120 CK 
187 
184 
184 50 CV 


¢ 70-1,300 F. 4 Ni above 2% with 


CC-50—A.C. from 1,900 F.; CF-8C—A.C, from 


Handling hot oil in refineries, 


Pumps, valves, impellers in 








The term corrosion-resistant as ap- 
plied to high alloy castings refers to 
alloys used to resist corrosive attack 
under 1,200 F. Heat-resistant refers 
to alloys used above 1,200 F. 

Many alloys of essentially the same 
chemical composition are used for 
both corrosion resistance and elevated 
temperature service, but the heat re- 
sistant grades nonnally contain con- 
siderably more carbon than the cor- 
rosion resistant grades. 

Broadly speaking, all high alloy cast- 
ings are corrosion resistant, but there 
are differences of composition, manu- 
facturing and testing procedures that 
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make the distinction between the two 
groups a logical one. 

Corrosion resistance of equivalent 
wrought and cast alloy compositions 
can generally be considered equal. 
> Straight-Chromium —_Hardenable 
Types—The martensitic corrosion- 
resistant cast high alloys containing 
11.5 to 14.0% Cr are heat treatable. 
By suitable heat treatment, a variety 
of mechanical properties can be ob- 
tained: 

1. As quenched: The resulting cast- 
ing has excellent hardness and tensile 
properties, but ductility and impact 
resistance are low, 


‘ 


2. Tempered to 600 F: The duc- 
tility and impact strength is materially 
increased, with little change in hard- 
ness or with little change in tensile 
strength. 

3. Drawn between 600 and 900 F: 
A sharp decline in the impact proper- 
ties isy evident. 

4. Drawn above 1,000 F: A sudden 
decrease in hardness and _ tensile 
strength occurs. Impact values are im- 
proved by this treatment. These 
changes are attributed to changes in 
microstructure. 

Up to 1,200 F., the strength of 
these straight chromium alloys is de- 


November 1954—CueMIcaL ENGINEERING 





pendable, and they show little scale 
formation in continuous _ service. 
Nickel in these grades is limited to 
1.0% max., but the alloys usually 
contain only 0.5% Ni or less. As the 
nickel content is increased, there is 
a tendency for the material to air 
harden when air cooled from 1,500 F. 
This is an important consideration 
when the alloy is softened before ma- 
chining. 

In addition to heat treatment, vary- 
ing the content of one or more ele- 
ments may change the mechanical 
properties. High carbon contents in- 
crease the tensile strength and hard- 
ness. Addition of carbon, though, 
does decrease the toughness and im- 
pairs the corrosion resistance. 

Machinability of the annealed CA- 
type alloys is good. Weldability is 
fair. Some difficulty is encountered 
because of the air-hardening charac- 
teristics of the alloys of this group. 
> Straight-Chromium Non-Harden- 
able Types—The increased chromium 
content of this group makes the alloys 
ferritic. As the chromium content 
exceeds 14%, the austenite phase is 
“by-passed,” and little change in 
strength or hardness results from heat 
treatment. Annealing at 1,500 F. with 
rapid cooling produces maximum 
toughness and good corrosion resist- 
ance, but castings may be used in the 
as-cast condition. 

In the as-cast condition, the high 
alloys of this group have good ma- 
chinability. Welding of these grades 
may be accomplished satisfactorily if 
proper precautions, such as preweld 
and postweld heating, are observed. 
Castings made of these compositions 
are usually preheated between 400 and 
800 I. before being welded. After 
welding, the alloys are heated above 
1,450 F. and then air cooled. 
> Chromium-Nickel Types—The aus- 
tenitic cast corrosion-resistant high 
alloys are non-hardenable, but are 
noteworthy for their good strength 
and excellent ductility. In addition, 
the austenitic grades have excellent 
mechanical properties at suhzero tem- 
peratures. 

The chromium-nickel alloys are ma- 
chinable and have good weldability. 
During machining, castings will work- 
harden rapidly, but this difficulty can 
be overcome by proper machining 
techniques. Sulfur or selenium are 
sometimes added to the alloys to im- 
prove machinability. 
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COMPOSITION 


Cast and wrought 
nominal 


PROPERTIES 
Tensile 
Strength 


65 min. 


Wrought ... 85 min. 


FORMS 
St, MAES 


Wrought 


APPLICATIONS 





2 min. 


Yield 
Strength 
Psi. X10® = Psi. X 10? 
30 min. 
35 min. 


Castings for fabrication into pumps, valves, 
filters, heat exchangers, fans, centrifugals. 
Specialty castings for chemical handling. 
racks, pickling rolls, cast pipe and fittings, tanks, towers. 
Bar, wire, strip, billets, tubing, pipe, sheet, plate for fabrica- 
tion into pump shafts and seals; valve stems; agitator shafts 
and fastenings; heat exchanger tubes, brackets and supports; 
piping; tanks; kettles; towers. 
wire screen, clad plate, welding electrodes. 


Chemical processing, food processing, metal cleaning and plat- 
ing, munitions mfg., oil refining, paint and pigment mfg., 
pharmaceutical mfg., plastics, pulp and paper, soaps and 
detergents, synthetic rubber, textile and dyes. 


Cu Si Cc 
3 min. 0.07 max. 


Mo 


Coeff. of 
Thermal 
Thermal Expansion 
Hardness Conduc- Jean 
Brinell _tivity,Cgs. 68-392 F. 
120-150 0.05 8.6 X 10-* 
150-180 0.05 8.6 x 107° 


mixers, jets, 


Pickling hooks and 


Specialty items: fastenings, 








BRIDGES THE GAP—COST AND CORROSION-WISE: 


20 Alloy 


Molybdenum-bearing 18-8 stainless steels are on 
one side of the gap, and the Chlorimet-Hastelloy alloys 


are on the other. Available in cast and wrought forms. 


Nore: Information in this section ap- 
plies specifically to Durimet 20 (cast 
form) and Carpenter 20 (wrought 
form). See Part II1I—Directory of Ma- 
terials for list of licensed producers of 
the 20 alloy. 


This highly-alloyed stainless com- 
position augments the conventional 
18% Cr-8% Ni stainless steel (ACI 
grades CF-8, CF-8M and AISI Types 
304,316) for the more severe serv- 
ices, especially sulfuric acid. It cor- 
responds to the ACI grade CN-7M, 
and is available in both the cast and 
wrought forms. 

In many instances, the 20 alloy is 
being used in conjunction with the 
18-8 equipment for the less severe 
services. This is because its superior 
erosion-corrosion resistance makes it 
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the most economical selection for 
such equipment as pumps, valves and 
agitators. 

Mechanical and physical properties, 
machinability, and welding character- 
istics of the 20 alloy are similar to 
the cast and wrought 18-8 grades, 

Because of its austenitic structure, 
the 20 alloy cannot be hardened by 
heat treatment. Cold work is the only 
means for upping the hardness above 
the nominal 150 Brinell. 

For maximum corrosion resistance 
in the quench-annealed condition, the 
carbon content is rigidly maintained 
at 0.07% max. 

When welding castings, it is often 
recommended that the part be pre- 
heated to about 400 F. and slowly 
cooled afterwards. 

Because the austenitic stainless al- 
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MATERIALS OF CONSTRUCTION 


loys, including the 20 alloy, are sub- 
ject to damaging carbide precipitation 
during the welding operation, all cast- 
ings should be quenched annealed 
from 2,000 F. after welding. This 
precaution precludes the possibility of 
intergranular corrosion in the weld 
zone. 

Fabrication welding of the wrought 
20 alloy is much the same as a com- 
parable operation in Type 304 or Type 


316. Like castings, parts welded, 
forged or reheated during fabrication 
should be reannealed. 

Although resistance to sulfuric acid 
(at all concentrations to 150 F., many 
to 176 F. and higher) has been its 
main advantage, the 20 alloy is su- 
perior to the 18-8 alloys in many other 
services. Examples: hot acetic acid, 
brines, strong hot caustic solutions, 
hydrofluoric and hydrofluosilicic acids, 





COMPOSITION 
Cr Ni 
20 24 


C 


PROPERTIES 
Yield 
Strength 
Psi. 
10,000 
35,000 


Tensile 
Strength 
Psi. 
85,000 
75,000 


Hot-rolled, annealed 


FORMS 


Bolts and nuts 
Castings 





0.07 max. 3.5 3 


Bars: rounds, hex Companion flanges Pumps 
Hose nipples 
Propellers 


Mo Mn 


0.6 


Fe 
Bal. 


Si Cu 


1.75 


Brinell Mean Coeff. 
Elonga- Hardness Thermal 
tion in 3,000 Kg. Expansion 

2In., % Approx. Avg. 32-212 F. 

40 145-190 8.5 X107¢ 
35 140-175 


Wire 
Valves 
Welding electrodes 








SIMILAR TO THE 20 ALLOY: 


Worthite 


This highly-alloyed stainless steel can be cast, 


rolled, machined and welded. 


It is economical for use 


in the majority of corrosive environments. 


Worthite is similar to the 20 alloy 
in composition and corrosion resist- 
ance, and is widely known as a sulfuric 
acid-resisting alloy. In most corrosive 
services, Worthite can be used inter- 
changeably with the stainless or special 
nickel-chromium alloys. 

In common with other high chro- 
mium alloys, Worthite generally re- 
quires some oxidizing capacity in the 
solution to develop its best resistance.” 

Worthite has very limited applica- 
tion in the halogen acids. To attain 
good resistance to hydrochloric acid, 
a large percentage of the iron in the 
alloy would have to be replaced by 
nickel and molybdenum. This puts 
the cost beyond the economical range 
for pumps and valves to be used in 
the large volume of applications for 
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other acids and alkalis. Equipment in 
such costly alloys usually has to be 
made up to order rather than being 
available from stock. 

Many acid chlorides above certain 
temperatures and concentrations are 
damaging to Worthite, the failure 
being due to pitting. A corrosion test 
might show a low over-all loss in 
weight, but all the corrosion could be 
in pits. Therefore, in solutions that 
cause pitting the usefulness of the 
alloy would be governed by the rate 
of penetration in the deepest pit. Thus, 
in a bright-nickel plating solution 
(Watts type bath) containing 6 oz. 
NiCl, per gal. at 2 pH, the corrosion 
rate in 45 days was 0.082 mils per year 
with no pitting. In an “all-chloride” 
plating solution containing 40 oz. 
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hot sulfates and sulfites, sulfurous 
acid, phosphoric acid, and plating solu- 
tions. Sulfate solutions usually have 
enough free acidity to make them 
damaging to the 18-8 alloys, and they 
require the superior composition of 
the 20 alloy. 

The 20 alloy can handle different 
corrosives alternately, and is suitable 
where reducing contaminants are 
present. 


NiCl, per gal., also at 2 pH, the 
over-all corrosion rate was 0.75 mils 
per year, but the deepest pit in 45 
days was 0.028 in. Thus, the rate of 
penetration was over 2} in. per yr.! 
Hundreds of Worthite pumps are 
used successfully for the first type of 
bright-nickel plating baths. None are 
used for the “‘all-chloride” solution. 

In a final choice of materials, the 
corrosion mechanism must be known 
in the given environment—including 
the tendency to corrode in crevices, by 
pitting, or by galvanic or stray-current 
corrosion. 


*As an example, of 
Worthite were tested at a petroleum 
refinery in the “black” sulfuric acid 
concentrator feed which in one case 
had been deaerated and in the other 
case had been aerated. The test was 
made at 160 F. under relatively quiet 
conditions. Acidity was about 50% 
H.SQ,. 

Hydrocarbons present acted as an in- 
hibitor, so the corrosion rates in the 
aerated acid were very low (0.09 mils 
per year). Corrosion rate in the de- 
aerated acid was 244 times greater. 

This latter corrosion rate is not ex- 
cessive provided that the “activated” 
alloy is not connected in a system con- 
taining large areas of a metal that is 
more noble than the Worthite in this 
environment. The Worthite alloy in 
the aerated acid could be 800 milli- 
volts more noble (referred to a satu- 
rated calomel half-cell electrode) than 
the Worthite specimen in the de- 
aerated acid. 

Lead becomes more noble in the de- 
aerated acid (due to a heavy coating of 
lead sulfate). Hence a Worthite pump 
or valve used in a lead system (piping 
and tanks) would have to be insulated 
from the lead, or the acid would have 
to be reaerated. Reaeration is usually 
simple procedure. 


specimens 
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COMPOSITION 


Ni Cr Mo 
Chlorimet 2 62 .. 32 
Chlorimet 3 60 18 18 


Fe 
3 max. 
3 max. 


APPLICATIONS 


dyestuffs. 





Chlorimet 2 Pumps, valves, special castings in mfg. of detergents, insecticides 
and other agricultural chemicals, pigments, plastics, pharmaceu- 
ticals, synthetic fiber intermediates, solvents, chlorinated waxes, 

Include most industries involving hydrochloric acid. 

Chlorimet 3 Pumps, valves, special castings in mfg. of alcohol, chlorinated 
atemage (incl. solvents, dyestuffs and bleaches), food, glass, 
1eavy chemicals, insecticides and other agricultural chemicals, 
petroleum refining, pharmaceuticals, pigments, plastics, pulp and 
paper, soap and detergents, synthetic fibers. 


PROPERTIES 


Tensile Yield 

Strength Strength 

a. .g Psi. Psi. 

1 0.10 80,000 55,000 

1 0.07 75,000 50,000 
max. 


Brin. 
Hard. 
ness 
230 
220 








TOPS IN CORROSION RESISTANCE: 
Chlorimets 


Chlorimet 2 particularly good for hydrochloric 
acid, Chlorimet 3 for both oxidizing and reducing con- 


ditions. 


The Chlorimets are high alloy mate- 
rials combining high strength and ex- 
cellent corrosion resistance under se- 
vere conditions. These alloys are 
produced in the cast form only for 


Use when less-expensive alloys will not do. 


pumps, valves, and special castings. 
Chlorimet 2 is particularly suitable 
for hot hydrochloric acid of all con- 
centrations, and for various strong 
chlorides providing they have no 


FOR USE IN EXTREME CORROSIVE CONDITIONS: 


Hastelloys 


They're expensive, yet economical in many situa- 


tions encountered in the chemical process industries. 


High temperature properties are good. 


Hastelloy C has excellent resistance 
to a wide variety of corrosives. I< re- 
tains to a large extent the resistance 
of nickel-molybdenum alloys to non- 
oxidizing agents, while the chromium 
provides general resistance to oxidiz- 
ing agents. 

This alloy is machinable and can be 
readily fabricated by most common 
methods. It has high room-tempera- 


ture ductility and good weldability. 

To insure optimum cerrosion resist- 
ance, finished units should be fully an- 
nealed to relieve stresses and to dissolve 
all constituents except primary car- 
bides. Annealing should be followed 
by a rapid quench either in water 
OT alr. 

Hastelloy C is used widely where 
good hot strength is the primary re- 
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strongly oxidizing tendencies. (Pres- 
ence of cupric, ferric, or other highly 
oxidizing metallic ions will materially 
affect the corrosion resistance.) 

It is one of the few alloys that will 
handle 70-90% sulfuric acid between 
175 and 225 F. It has good resistance 
to boiling sulfuric acid (10-60%), and 
to most hot, strong phosphoric acid 
solutions. 

Chlorimet 3 retains much of the 
resistance of the nickel-molybdenum 
alloys to reducing corrosives, while its 
high chromium content provides good 
resistance to many severe oxidizing 
media, It is excellent for handling dif- 
ferent media alternately, for handling 
strong reducing acids which unavoid- 
ably have oxidizing tendencies, and 
for many severe chlorides which have 
strong pitting tendencies. 

The Chlorimets are extremely tough 
and have only fair machinability when 
compared with carbon steel. Since 
they work-harden easily, a relatively 
deep feed and a slow surface speed for 
cutting tools will do best. 

The Chlorimets are readily weld- 
able, with the metallic arc method 
usually preferred. ‘To assure maximum 
corrosion resistance with Chlorimet 
3, the welding operation should be 
followed by water-quenching from 
2,050 F. 

Toughness of Chlorimet 2 makes 
this alloy good for severe erosion-cor- 
rosion services. 


quirement, as well as where high tem- 
peratures are combined with corrosive 
conditions. 

Hastelloy B is another of the nickel- 
molybdenum-iron alloys developed to 
resist certain severe corrosive condi- 
tions. 

It’s well suited for 
equipment handling hydrochloric acid 
at all concentrations and temperatures, 
and wet hydrogen chloride gas. It also 
has good resistance to sulfuric and 
phosphoric acid. Strong oxidizing 
agents should be avoided. 

This alloy is similar to the auste- 
nitic stainless steels in its working 
properties and microstructure. Full an- 
nealing of a fabricated vessel prior to 
service in severe corrosives is recom- 
mended. 

Hastelloy B also has good high tem- 
perature properties. 


particularly 
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MATERIALS OF CONSTRUCTION . 


oe 





COMPOSITION 


Mo 
16-18 
26-30 


S, Max. 
0.03 


P, Max. 
0.04 


Mn Si 
1.0 max. 1.0 max. 
1.0 max. 1.0 max. 
0.80-1.25 8.5-10.0 


C, Max. 
0.15 
0.12 
0.12 


Fe W 
4.5-7 
7 


Cr 
15.5-17.5 
1.0 max. 

1 max. 


Hastelloy C 
Hastelloy B 
Hastelloy D 


3.75-4.75 


o 
90. 
or 


1 max. 


MECHANICAL PROPERTIES* FORMS 


Modulus 
Impact of 
Strength Elasticity 
Ft.-Lb. Psi. 
Izod Charpy xX 10° 
... 60-65 28.5 
| eee 26 
58-62 30.75 
10-15 26.5 
1-2 


Yield 
Strength 
0.2% Off- Elonga- 
set, Psi. tion 

x 10° q 

52-58 

55-60 

56-62 

55-60 


Ultimate 
Strength 
Psi. 

x 10° 
120-140 
73-83 
130-140 
75-85 
110-125 
1 As cast 


Hardness 
Rockwell 
B92 to B98 
B90 to C23 
B92 to B98 
B&9 to B99 
C31 to C47t 


~ Welded tubing 
Drawn tubing 
Pipe fittings 
Pump, valve 
parts 
Cast tubes 


4 Bar stock 


/€ 
40-50 
5-10 
50-55 
6-10 
0-2 


Hastelloy C (wrought) 
Hastelloy C (cast) 
Hastelloy B (wrought) 
Hastelloy B (cast)... 
Hastelloy D (cast) 

* Room temperature 


MA 

ba: 

LA 
: 
A 


; AS. 
Ars: 


APPLICATIONS (Typical) 


Hastelloy C Heat exchangers for cooling aluminum chloride-hydrochlorie acid streams with’sea water. 
vessels for handling chlorine gas, wet and dry. 
Equipment for alkylation of benzene to ethyl benzene. 


gasoline. 
Heating tubes in Simonson-Mantius sulfuric acid concentrators, Chemico-type concentrators. Check valves 


for handling yield from corrosive and sandy oil wells. Pumps handling sludges conte ining sulfuric acid. 


Valves, piping, and 


Hastelloy B Lining for isomerization towers in production of aviation 


Hastelloy D 











to thermal shock, good abrasion re- 
sistance, and is somewhat difhcult to 
machine. It is available in the cast 
form only. 


alloy also has good resistance to other 
corrosives including phosphoric acid, 
organic acids, and acid salts. 

It has high strength, good resistance 


Hastelloy D is best known for its 
exceptional resistance to sulfuric acid 
of all concentrations and temperatures 
—even up to the boiling point. The 





Chart corrosion data in Section Ii 
of this report is largely taken from 
the recently completed Corrosion 


terial for the original article was sup 
plied by the American Brass Co., 
Waterbury, Conn. 


Thanks ... 


Information about nickel and _ nickel 


alloys contained in this report is con 
densed from “Nickel, Monel, Inconel— 
Their Contribution to Chemical Engi 
neering’ by Mogerman and La Que, 
International Nickel Co., New York. 
Resistance of Copper 
and Copper Alloys” (Chem. Eng., 
Jan. 1951, p. 109) is the source of 


“Corrosion 


The section on fluorinated resins is 
based in part on the Corrosion Forum 
article “Polytrifluorochloroethylene for 
Corrosive Service” by Jules Jupa of M. 
W. Kellogg and in part on material 
from E. I. du Pont de Nemours & Co. 

The list below will give you the 
source for information for the other 
materials covered in Section I. 


Forum series (see p. 191). The data 
for neoprene is from Du Pont. That 
for iron and_ steel, copper, nickel, 
Monel, lead, and the stainless steels 
is adapted from the 1954 edition of the 
very comprehensive Corrosion Data 
Survey compiled by G. A. Nelson, 
Shell Development Co., Emeryville, 
Calif. 





material for copper in this report. Ma- 


Iron and Steel . . ..Corrosion Forum articles by A. W. Spitz 
High Silicon Irons. W. A. Luce, Duriron Co., Dayton, Ohio 
Stainless Steels ...Committee of Stainless Steel Producers, 
American Iron and Steel Institute 
Cast High Alloys. .E. A. Schoefer, Alloy Casting Institute, 
Mineola, N. Y. 
W. A. Luce, Duriron Co., Dayton, Ohio 
.»W. E. Pratt, Worthington Corp., Har 
rison, WW. J. 
.W. A, Luce, Duriron Co., Dayton, Ohio 
D. Weisert, Haynes Stellite Co., 
Kokomo, Ind. 
.R. L. Horst, Aluminum Co, of America, 
New Kensington, Pa. 
K. H. Roll, Lead Industries Assn., New 
York, N. Y. 


20 Alloy 
Worthite 


Chlorimets 
Hastelloys 5 ee 


Aluminum 


TEE. 66000 oe 


’ Percy, Fansteel Metallurgical 
Corp., N. Chicago, Il. 
Polyethylene ..... J. L. Huscher, American Agile Corp., 
bod'oid, 
Unplasticized J. L. Huscher, 
PVC Bedford, Ohio 
Carbon & J. P. Oliver, National Carbon Co., a Divi- 
Graphite sion of Union Carbide & Carbon Corp. 
Rubbers ........J.. P. McNamee, U. S, Rubber Co., 
Providence, R. I. 
A. Sanford & O. J. Britton, The 
Pfaudler Co., Rochester, N. Y. 
-R. B. Seymour & R. H. Steiner, The 
Atlas Mineral Products Co., Mertz 
town, Pa. 


CiniG 


American Agile Corp., 


Glassed Steel ....E. 


Cements .. 


*Present address: Kaye-Tex Mfg. Corp., New York, N. Y. 
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Uses in Chemical Industries .. . 


egacesett? 
Tees bieed 


ee Teen eee 
% fas. 
Sd Mait342. 


Duriron Co. Committee of Stainless Steel Producers, A,1.8.1. 
HIGH SILICON IRON pump circulating 35-40% H.SO.. TYPE 317 STAINLESS kettles in aspirin manufacture. 


Duriron Co, 


20 ALLOY pump handling spent pickling acid containing varying amounts of H.SO,, HC1, HNO,, and HF at 180 F. 
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Alcoa, Binclatr Refining 
ALUMINUM alloy tube bundle from a cat cracker overhead condenser. 





2 


TN 


LEAD tank with lead cooling coils. COPPER tubes, silicon bronze shell. MONEL steam stripper. 


Lead Industries Assn. Revere Copper and Brass, Farrar & Trefte International Nickel 
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MECHANICAL PROPERTIES{ 


Yield 
Strength 
Strength Set =0.2% 
Psi. X 108 Psi. X10? = (1/16”") Psi. X 108 

13-24 5-22 35-5 §-8.5 

4-18 3-6 . 9-38 - 3-6.5 
7-10 
14-16 
17-19 
8-13 


COMPOSITION* 


Endur- 
ance 
Limit 


Brinell 
Hardness Shearing 
500 Kg. Strength 
10 Mn Ball Psi. x 10° 


Elongation 
% in 2 In. 
Sheet Round 


Tensile 


Cu Si 
1100 (99% Al) 
1160 (99.6% Al) 
3003... 
3004... 
5052... 
6053... 
6061.. 9-13.5 
6063... pads ee mae : ae: ae ee 9.5 
359... . eee Sere f 3. 8 8 9 
356... . ape 3. 8.5 
+ Ranges indicate variances with different tempers 


* Al and normal impurities constitute remainder. . ’ ama ¢ 
casting alloys. Properties of Clad 3003, 3004, are substantially the same as for 3003, 3004, 


Nominal compositions. 


FORMS APPLICATIONS* 


Industry 
Inorganic chemicals 
Ammonium hydroxide 
Hydrogen peroxide 


Equipment 


Condensers, dephlegmators, piping. 

Stills, stoarge tanks, piping, drums, tank cars, 
pumps, heat exchangers. 

Storage tanks, drums, piping, ducts, hoods. 

Heat exchangers, towers, piping, 

Piping, absorbers, stills, heat exchangers. 

Piping, pumps, recovery and purification 
equipment. 


Nitric acid, fuming 
Oxygen, tonnage 
Soda ash 

Sulfur 


Organic chemicals 
Lower aliphatic acids Condensers, receivers, storage tanks, tank 
cars, piping, oxidizing kettles, crystallizers, 
filters, melting vessels, pumps. 

Drums, tanks, piping. 

Drums, storage tanks, tank cars. 

Deodorizers, condensers, tanks, piping. 

Condensers, storage tanks, heat exchangers, 
piping, bubble caps, towers, trays, truck 
tanks, flame arrestors. 

Storage tanks, stills, condensers, receivers, 
piping, heating coils, weigh tanks, reaction 
vessels. 


Drawn tube & pipe 


Extruded shapes 


Plate, sheet 
Wire, rod, bar 
Rolled shapes 


Forgings 
Castings 


Alcohols 

Aldehydes 

Edible oils, fats 
Petroleum 


1100... 
3003 Sa 
Clad 3003. . 
3004 

Clad 3004. . 
6062....... 
ee 
a ae 
6063 <a x x 

43 Pee 3 em 
355 * Also extensively used in rubber, soap, brewery, dairy, food, explosives, paint 
356 industries. 


“Aw 


Resins, synthetic 











exchangers and _ partially-jacketed ket 
tles, while the combination of high 
resistance to corrosion and electrical 
conductivity makes these alloys good 
for electrochemical applications. 
Tensile strength of the 3003 alloy 
(H-14 temper) at —320 F. is about 
70% greater than at room tempera- 
ture with no loss in elongation. 
Several alloys actually show a con 
siderable increase in elongation. These 
characteristics also apply to welded 


MANY DESIRABLE PROPERTIES COMBINED: 


Aluminum 


Relatively low cost, high resistance to many cor- 


rosives, light weight, high thermal and electrical con- 


ductivity, ease of fabrication are rolled into one. 


Aluminum alloys are often respon- 
sible for increased service life, reduc- 
tion in maintenance costs, and even 
lower initial cost. For example, alumi- 
num tubes are actually cheaper than 
mild steel tubes in the smaller sizes, 

Standard welding methods can be 
used, and big savings result from use 
of intricate shapes produced by ex- 
trusion. 


Aluminum salts are colorless, odor- 
less, non-toxic. This insures quality of 
products stored and shipped in equip 
ment made of aluminum alloys. 

Non-sparking characteristics of these 


alloys are of course desirable when han- 


dling explosive and flammable mate 
rials, 

Their high thermal conductivity 
ups the heat transfer in finned-type 
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sections, and explain why aluminum 
is so widely used in low-temperature 
applications. 

Clad aluminum alloys provide cath- 
odic protection to the base alloy. This 
is desirable when deposits of heavy- 
metal salts on aluminum equipment 
tend to stimulate galvanic corrosion. 
The cladding is an aluminum alloy 
more anodic than the base alloy, 
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NOMINAL COMPOSITIONS 


Cu 
76.00 
60.00 
85.00 
70.00 
60.00 


95.00 


Brass, aluminum 
Brass, naval. . 


Brass, red... . 

Brass (arsenical. . 
admiralty) 

Brass (Muntz metal) 

Bronze, aluminum’. . 

95.75 

99.9+4- 


95.80 


Bronze, phosphor? 
Copper* 


Copper-silicon*. . 


Cupro-nickel® 80.00 


compositions. 3. Electrolytic tough pitch. 
runs from 70 to 90% approx. 





1, Cu content of aluminum bronzes runs from 82 to 95%, Al—from 5 to 10%. 
4. Cu in copper-silicon alloys runs from 91 to 98.25%, with varying amounts of Si. 5. Cu in cupro-nickels 


20.00 


Fe, Ni, Mn, Sn present in some. 


STANDARD FORMS 


Extruded shapes 
Die*pressed 
forgings 


Sheets, strips, 
plates 


2. Phosphor bronzes have varying 
‘wo: i 





CORROSION RESISTANCE PLUS CONDUCTIVITY: 


Copper and Alloys 


Nobility of copper makes for good all-around 


corrosion resistance. 


But it’s best to look out for 


velocity effects and oxidizing agents. 


Copper and its alloys have inher- 
ently good resistance to corrosion. 
They are therefore widely used in 
chemical processing, particularly when 
the heat and electrical conductivity of 
these alloys are needed. 

They often form films of insoluble 
corrosion products which effectively 
protect the base metal. However, a 
metal which is highly resistant in a 
stagnant solution may be attacked by 
a turbulent solution. 

Oxygen or oxidizing agents gener- 

ally accelerate corrosion of copper and 
its alloys. 
P Acids—Copper and its alloys are 
rapidly corroded by oxidizing acids 
such as nitric and chromic. Corrosion 
by other acids is generally dependent 
on the presence of oxygen or other 
oxidizing agent. 

Brasses containing at least 85% 
copper, and special brasses, can be 
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used with many acids. High zinc 
brasses, however, should not generally 
be used with acids due to corrosion 
by dezincification. 

Copper, red brass, phosphor bronze, 
copper-silicon alloys, aluminum bronze 
and cupro-nickel stand up well in hot 
and cold dilute sulfuric acid, and in 
cold concentrated sulfuric. Intermedi- 
ate concentrations sometimes are more 
corrosive than either concentrated or 
dilute. Concentrated acid may be cor- 
rosive at elevated temperatures due to 
formation of metallic sulfides and sul- 
fur dioxide causing pitting. 

Many copper alloys offer reasonable 
resistance to both dilute and concen- 
trated hydrochloric acid at room tem- 
perature. 

Organic acids are generally less cor- 
rosive than mineral acids. 
> Alkalis—Sodium and potassium hy- 
droxide solutions of all concentrations 


can be handled at room temperature 
by copper and many of its alloys. 

Most of the alloys are resistant to 
hot dilute alkalis. Binary copper-zinc 
alloys with more than 15% zinc 
should not be used with alkalis due 
to possibility of dezincification. 

Copper and alloys are not corroded 
by perfectly dry ammonia, but may be 
rapidly attacked by moist ammonia 
and ammonium hydroxide solutions. 
> Salt Solutions—Alkaline salts, such 
as sodium carbonate, sodium phos- 
phate or sodium silicate act like the 
hydroxides but are less corrosive. 

Neutral salt solutions are handled 
extensively in copper alloys. Brasses 
with more than 15% zine again 
should be avoided due to possibility of 
dezincification. Chlorides are more 
corrosive than sulfates. Mercury and 
its salts cannot be handled. 

Acid salts, and many of the metal 
salts which hydrolyze, act like dilute 
acid solutions and may be particularly 
corrosive to copper alloys. Hydrolyz- 
ing compounds such as ferric chloride 
and ferric sulfate, which also are ox:- 
dizing, are definitely corrosive. 

Salts having oxidizing properties, 
such as chromates, are not corrosive 
in neutral or alkaline solutions but are 
severely corrosive in acid solutions. 

Sulfides are more corrosive to cop- 
per and alloys high in copper than to 
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PROPERTIES 


Avg. Coeff. 
Linear 
Thermal 
Expansion 
Per °F. X 1077 
77-572 F. 


108 
119 


104 37.0 


Electrical 
Conductivity 
% 1.A.C.8. 
At 68 F. 
Volumetric} 
22.6 
25.8 


58 
67 


92 
of 64 


73 


* Form for which properties are given: sheet—0.040 in. thick, rod—1 in. diam., tube—1 in. diam. * 0.065 in. wall. 
37.1% in thickness by cold rolling; rods, tubes—commercial hard drawn temper. 


conductivity is slightly lower. 


Thermal 
Conductivity 
Btu./Sq. Ft./ 

Ft./Hr./°F. 

At 68 F. 


Tensile 
Strength 
1,000 Psi. 

Hardt Soft 


Elongation 
% in 2 In. 

Hardt Soft 
10 65 


Form* 


30 
7 


Sheet 
Tube 


t Electrical conductivity: for soft annealed metal. 


Yield 
Strength 
At 0.5% 

Elongation 
Under Load 
1,000 Psi. 
Hardt Soft 
60 20 
22 
22 
15 
15 
18 
20 
20 
20 
22 


99 
“a 


Rockwell 
Hardness 
Hardt Soft 


B85 B30 
B65 
B76 
B76 


35 
55 
55 


B92 


B75 
B51 
B50 
B92 
B90 
B79 


20 
10 
10 
22 
22 
20 
20 


t Hard temper: sheet reduced 
In hard temper, 








brasses such as yellow brass, Muntz 
metal, admiralty or Tobin bronze. 

> Gases—-Copper and alloys are not 
attacked by dry gases at room tempera- 
ture or lower. 

Acetylene forms an explosive com- 
pound with copper when moist. Alloys 
with more than 65% copper should 
not be used with the wet gas under 
pressure. 

Moist carbon dioxide is corrosive to 
brasses high in zinc but may be han- 
dled by other copper alloys. 

Moist chlorine gas is corrosive to all 
copper alloys. 

Sulfur dioxide and sulfur trioxide in 
presence of moisture form sulfurous 
and sulfuric acids, respectively. Cop- 
per, red brass, copper-silicon alloys, 
phosphor bronze, and 70-30 cupro- 
nickel should be considered for han- 
dling these gases when moist. 
> Organic Compounds—Copper alloys 
are resistant to most organic solvents 
such as the acetates, alcohols, alde- 
hydes, ketones, petroleum solvents 
and ether. 

Organic acids in aqueous solution 
may be handled by copper and most 
copper alloys, but corrosion will be 
accelerated if air is present. Binary 
copper-zinc alloys with less than 85% 
copper may be rapidly attacked by 
dezincification. 

Chloride hydrocarbons, 


such as 


carbon tetrachloride and trichlorethy- 
lene, are somewhat corrosive to copper 
alloys at the boiling point in the pres- 
ence of moisture—unless stabilized to 
keep them neutral or alkaline in char- 
acter. 


> Steam—Copper and alloys are re- 
sistant to attack by pure steam. 

Steam containing carbon dioxide, 
oxygen and ammonia is not corrosive— 
but condensate will be corrosive, par- 
ticularly to brasses high in zine. 





APPLICATIONS 


Industry 


Equipment 
Brewing 


Piping 

Brew kettles 
Attemperator coils 
Piping 

Mash kettles. 
Stills. . 
Condensers . 
Service lines 

Gas cooler tubes 


Distilling... 


Gas 


Oil refining 
tubes 
Tube sheets... 


Pipe and sludge lines 

Pump liners. . 
CPEANI. .<, FUOOUIOR. 1 ik see c cs 
Heat exchanger tubes 


Tube sheets... 


Stills, evaporators 

Water piping... .. 
ee 
Wire—Fourdrinier screens 
Slotted screen plates. .... 
Tubes for vacuum pans. 


Pulp & paper. 


Evaporator tubes........ 


Crystallizing pans. 
Heat exchanger tubes 
Tube sheets. . 





Condenser and heat exchanger 


Calandrias, syrup tanks, mixers 


Metals Used 
Copper, red brass 
Copper 
Copper 
Copper, 
Copper 
Copper 
Copper, arsenical admiralty 
Copper 
Arsenical admiralty 
Arsenical admiralty, cupro-nickel, 

aluminum brass, red brass 
Muntz metal, naval brass, cupro- 

nickel, aluminum bronze 
Red brass 
Red brass 
Copper, red brass 
Copper, arsenical admiralty, cupro- 
nickel 
Muntz metal, naval brass, 
nickel 
Copper, copper-silicon 
Copper, oa brass 
Copper, copper-silicon 
Brass, phosphor bronze 
Phosnhor bronze, aluminum brass 
Copper, arsenical admiralty, cupro- 
nickel 
. Copper, red brass, arsenical 
miralty 
Copper-silicon 
Copper 
Arsenical admiralty 
Naval brass 


red brass 


cupro- 


ad- 
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MATERIALS OF 


CONSTRUCTION ... 





COMPOSITION 


Chemical lead 

Acid lead 

Copper lead 

Antimonial (hard) 
lead 

Tellurium lead 

Other alloys 


PRODUCTS 


Bar lead 

Bonded lead lined pipe 
Bonded linings 

Cast valves, fittings, flanges 
Castings 

Die castings 

Elliotical lead pipe 
Expanded lead lined pipe 


Pipe 
Sheet 


APPLICATIONS 


winning of 


acid dilution, waste recovery. 





99.90 min. lead+small percentages silver and copper, others. 
99.90 min. lead +small percentages silver and copper, others. 
99.85 min. lead-+small percentages silver and copper, others. 
Lead +1-12% antimony, usually 6-8%. 


Chemical lead +about 0.04% tellurium. 
Tellurium antimonial lead, 7% tin lead, calcium lead, others 
containing silver or other elements in fractional percentages 


Insoluble anodes 
Lead covered pipe 
Lead lined valves, 
fittings, flanges 
Lead rivets, wire, wool 


Various extrusions 


Lead-protected equipment: agitators, autoclaves, electrostatic precipitators, filters 
(vacuum or plate and frame), fume disposal ducts, gas conducts, rayon units, 
reactors, safe pans, scrubbers, sonic collectors, storage vessels, Venturi scrubbers. 


Acid recovery (regeneration process), acid recovery (vacuum process), air pollu- 
tion control, ammonia saturation, bleaching, Chamber process, chromium 
plating, copper plating, dye intermediate reactors, electrogalvanizing, electro- 

in-Mn-Cu, esterification, halogenation, hydrolysis, nickel plating, 

pickling, reduction, stream pollution control, sulfation, sulfonation, sulfuric 


Various prefabrications: 
Bubble caps and trays 
Extruded electrodes 
Lead-covered copper- 

electrodes 
Gaskets 
Heating and cooling coils 
Heat exchangers 








MORE THAN HOLDING ITS OWN: 


Lead 


Despite the development of competing materials, 


its applications continue to grow—due to its inherent 


characteristics and experience from long and varied use. 


Lead and its alloys are widely used 
in the construction of equipment for 
the production, transmission, storage, 
and use of a variety of corrosive chem- 
icals, Experience has taught where 
and how lead may be used to best 
advantage, and has resulted in im- 
provements in construction and in- 
stallation methods. 

Chemical lead, acid lead and copper 
lead are the grades usually specified 
for chemical construction, The smal) 
amounts of silver and copper in these 
leads add to the corrosion resistance 
and improve its creep and fatigue 
resistance. 

Antimony hardens lead and im- 
proves its physical characteristics up to 
the boiling point of water. However, 
it lowers the melting point and while 
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it may not detract from lead’s corro- 
sion resistance, seldom does it im- 
prove it. 

Tellurium in extruded lead products 
retards grain growth and _ increases 
fatigue resistance. Corrosion resist- 
ance is comparable to chemical lead. 

In lead clad products, lead’s corro- 
sion resistance is combined with the 
strength of steel or the high heat 
transfer of copper. 

Vessels designed for operation at 
high temperatures, fluctuating tem 
peratures or vacuum are usually con 
structed of steel with a lining of lead 


_ bonded directly to the steel. Heating 


coils of copper with an external lead 
cladding are in common use, as are 
steel pipes and valves with an internal 


lead cladding. 


Among the many variables deter- 
mining the suitability of lead or any 
other material may be temperature, 
concentration, grade of lead or type of 
alloy, presence of oxygen, degree of 
abrasion-erosion and presence of im- 
purities. 

Lead relies for its high resistance to 
corrosion upon a thin protective coat- 
ing that forms on its surface. 

When the coating is one of the 
highly insoluble lead salts such as the 
sulfate, carbonate or phosphate, re- 
sistance to corrosion is high and the 
environment generally promotes self- 
healing upon mechanical injury to the 
film. 

On the other hand, if a soluble film 
forms such as the nitrate, acetate 
or chloride, little protection is af- 
forded, and the lead may corrode fur- 
ther. Likewise, if insoluble protective 
coatings are removed mechanically (as 
by abrasion or erosion) or dissolved 
chemically (as in the case of some 
mixed corrosives), corrosion resistance 
is similarly reduced. 

Dilute nitric acid is an example of 
a corrosive which reacts with lead to 
form a soluble salt. It is also capable 
of reacting with lead sulfate to re- 
duce its function as a protective coat- 
ing depending upon the concentra- 
tion. Obviously where lead linings are 
protected by a brick lining, the protec- 
tive coating or film will not be dis- 
turbed. 

In the case of corrosives which, in 
themselves, do not readily form a pro- 
tective film and will not dissolve lead 
sulfate, it is often possible to make 
the lining corrosion proof by swabbing 
the lead with dilute sulfuric acid or 
filling the vessel with dilute sulfuric 
acid for a short period of time to es- 
tablish a protective sulfate film on the 
surface, 

Lead generally has good resistance 
to neutral solutions where lead car- 
bonate and possibly oxide are corro- 
sion products, and fair resistance to 
alkaline solutions in which these are 
soluble. Experience has shown that 
lead is commercially resistant to chro- 
mic, sulfuric, sulfurous and phos- 
phoric acids; that it is subject to cor- 
rosion at somewhat higher rates by 
hydrochloric and hydrofluoric acids; 
and that it is susceptible to being 
strongly corroded by acetic, formic 
and nitric. Nitrate solutions are mod- 
erately corrosive, carbonate solutions 
are not. 
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COMPOSITION (Wrought Forms) 
Ni Cu Fe 
Nickel. ........ 99.4* 0.1 


SS er 67 30 
Inconel 


* Nickel plus cobalt 


FORMS (Nickel, Monel, Inconel) 


Cold-drawn bars 
Wire, cold-drawn 
Hot-rolled plate 


Castings 
Forgings 
Hot-rolled bars 


PHYSICAL CONSTANTS 
Coeff. of 


Thermal 
Expansion 
Per °F. 
80-212 F. 
0 .0000072 
0 .0000068 
0.0000078 
0.0000068 


— 
eat 


80-750 F. 
Cast nickel. . . 
Monel........ 
Cast Monel... 


Cast Inconel. . 


MECHANICAL PROPERTIES 


Metal 
Nickel 


Form 
Hot-rolled plate (as rolled) 
Hot-rolled plate (annealed) 
Castings (as cast) 
Hot-rolled plate (as rolled) 
Hot rolled plate (annealed) 
Castings (as cast) 
Hot-rolled plate (as rolled) 
Hot-rolled plate (annealed) 
Castings (as cast) 


**0.5% ext. under load—1,000 psi. 


Monel 


Inconel 





Btu./Sq. Ft./ Elasticity 
In. /°F./Hr. 
420 
410 
180 
180 
104 


Strength 
(0.20% 
Offset) 

1,000 Psi. 1,000 Psi. 

20-50 
15-40 


20-35 ** 


30-45 ** 


Mn Cc 8 
0.25 0.05 0.005 
1 0.15 0.01 


0.25 0.06 0.007 


Hot-rolled flats 
Cold-rolled sheet 
Cold-rolled strip 


Cold-drawn seam- 
less tubing 
Welded tubing 


Heat Con- 


ductivity Modulus of Modulus of 
Elasticity 
In Torsion 


11,000, 000 


In Tension 
30,000 , 000 
21, 500,000 
26 ,000 ,000 
19,000 ,000 
31,000,000 
23,000,000 


Tensile Elongation Hardness 
Strength in2In. Brinnell 

Percent 3,000 Kg. 
55-35 100-150 
60-40 90-140 
35-15 80-125 
45-30 140-170 
50-35 110-150 
50-25 125-150 
50-30 140-210 
55-35 120-180 
30-10 160-190 


55-85 
55-80 
60-70 
75-90 
70-85 
65-90 
85-110 
80-105 
70-95 








FOR VERSATILITY: 


Nickel and Alloys 


Nickel alone has many important applications in 


chemical processing, but when alloyed with copper or 


chromium, its uses are markedly broadened. 


Contributing to the usefulness of 
nickel as a material of chemical plant 
construction are (1) its resistance to 
corrosion, (2) its strength and hard- 
ness (almost as high as carbon steel), 
(3) its ease of fabrication, and (4) its 
retention of strength, ductility, and 
toughness at sub-zero as well as at 
elevated temperatures. 

In general, oxidizing conditions pro- 
mote corrosion of nickel, while reduc- 


ing conditions retard it. However, 
nickel has the ability to protect itself 
against certain forms of attack by the 
development of a passive oxide film. 
So oxidizing conditions do not always 
accelerate corrosion of nickel. 


Nickel + Copper = Monel 


In Monel, nickel and copper are 
combined in a proportion that yields 
optimum strength and corrosion tre- 
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sistance for an alloy of these two 
metals. 

Monel is stronger than nickel. It 
is more resistant than nickel under 
reducing conditions, and more resist- 
ant than copper under oxidizing con- 
ditions. Net result is an alloy that is, 
in general, more resistant to corrosion 
than either of its principal con- 
stituents. 


Nichel + Chromium = Inconel 


Chromium in Inconel makes this 
alloy better than pure nickel for use 
under oxidizing conditions. At the 
same time, its high nickel content 
makes it possible to retain consider 
able resistance under reducing condi- 
tions. 

In very strongly oxidizing solutions, 
Inconel is practically free from attack 
due to the tendency of chromium to 
become passive by covering itself with 
a protective layer of oxide. 

When heated in air, the alloy re- 
sists progressive oxidation to about 
2,000 F. Nickel in Inconel is present 
in an amount to provide maximum 
resistance to spalling of the protective 
oxide film. 

This outstanding resistance to oxi- 
dation is supplemented by excellent 
creep characteristics.* 
> Neutral and Alkaline Salts—Solu- 
tions such as chlorides, carbonates, 
sulfates, nitrates and acetates are all 
well resisted by nickel and Monel. 
Inconel is unaffected by the majority 
of such solutions, 
© Acid Salts—Nickel, Moncl, and In- 
conel are usefully resistant to solutions 
of acid salts. 

Nickel is particularly resistant to 
acid chlorides such as ammonium and 
zinc. Inconel is one of the few mate 
rials suitable for use in contact with 
hot, strong solutions of magnesium 
chloride—showing no tendency toward 
stress corrosion cracking. 
> Oxidizing Acid Salts—Oxidizing acid 
salts, as a class, are usually quite cor 
rosive toward nickel. It is therefore 
not recommended for use with more 
than extremely dilute solutions of 
such salts as ferric chloride. 


*Creep strengths of all the common 
austenitic alloys, whether high in nickel 
or iron, are fairly close together up to 
1,500 F. Type 316 stainless is the excep- 
tion, having considerably higher proper- 
ties. Above 1,600 F. however, Type 316 
and other fairly high iron compositions 
containing less than 24% chromium or 
less than 25% nickel are eliminated from 
practical consideration because of their 
strong tendency toward destructive oxida- 
tion. 
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Similarly, addition of such oxidizing 
salts as chromates, dichromates, ni- 
trates and peroxides to mineral acids 
may make them violently corrosive to 
nickel. 

Monel is not highly resistant to 


APPLICATIONS 


Nickel Major equipment Mfg. of alkalis, rayon, plastics, glycerine, fine 
p Pact oy antibiotics, dyestuffs, glass, phos- 
phorus compounds. 

Fat-splitting. 

Rotary salt (nickel-clad). 

Mfg. of anhydrous casutic and hi-purity liquid 
caustic. Concentration of sodium chloride 
and sodium sulfate (tubes). Concentration of 
coagulating solutions—mfg. viscose rayon 
(tubes). 

Ammonia oxidation. 

Organic chlorinations (also heating coils, agitator 
parts). 

Phenol. 


Autoclaves 


most oxidizing acid salts. Dryers 
Evaporators 


Inconel is better than nickel and 
Monel in its resistance to these salts, 
taken as a class. 

Exceptions: solutions containing ap- 
preciable amounts of such salts as 
ferric chloride, cupric chloride, and 
mercuric chloride. 

Inconel is practically unaffected by 
silver nitrate solutions. It successfully 
resists chromates, dichromates, per- 
manganates, nitrates, nitrites, copper 
sulfate, and other such solutions. 
> Oxidizing Alkaline Salts—Oxidizing 
alkaline salts, especially hypochlorite 


Piping 
Reaction vessels 


Transportation & 
storage 

Turbine parts Steam (up to about 800 F.). 

Salt refining, byproduct coke and gas industry, 
organic chlorinations, sugar manufacture, 
plastics, oil sulfonation, rubber synthesis. 

Fatty acids. 

Black liquor (tubes), zine chloride (coils, tubes), 
aluminum sulfate. 

Mfg. of phosphoric acid by phosphorus vaporiza- 
tion. 


Monel Major equipment 


Distillation 
evaporators 


Fans, etc. 


solutions, may be very corrosive toward 
nickel. 

Hypochlorites are the only common 
alkaline salts that are definitely cor- 
rosive toward Moncl. Limiting con- 
centration of available chlorine that 
can be handled safely with either 
nickel or Monel is 3 gpl. (without 
special precautions). 

It is best to observe these same 
precautions with Inconel, although 
this alloy is somewhat more resistant 
to hypochlorites. 

Monel is highly useful in contact 
with alkaline peroxide bleaching solu- 
tions. Inconel is unaffected by these 
solutions. 
> Mineral Acids—Nickel and Monel 
are two of the few materials having 
useful resistance to corrosion by hydro- 
chloric acid. Applications are limited 
to rather low concentrations and tem- 
peratures, and little aeration. 

Chlorinated solvents that tend to 
hydrolyze to form hydrochloric acid 
are handled very well in nickel and 
Monel. 

Inconel has fair resistance to hydro- 
chloric acid low temperatures and con- 
centrations. Its use in this corrosive 
is usually dictated by other considera- 
tions. 

Nickel is not especially resistant to 
sulfuric acid (inferior to Monel and 
lead), yet its behavior is good enough 
for its use in many cases. 

Corrosion of Monel is practically 
nil in all concentrations of air-free 
sulfuric up to about 80%. Even in 
air-saturated acid below 80%, maxi- 
mum corrosion at about 5% 


0.04 ipy. 
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Gas filters 

Preheaters, regener- 
ators, strippers 

Screening, treat- 

ment, washing, 
handling 

Turbine blades, 
valve trim, 
orifice plates 

Valve trim, orifice 
plates 


Evaporators 
Fermentation tanks 
Heaters 

Lined towers 


Inconel 





Ammonia oxidation. 
Mfg. of avgas by HF alkylation. 


Pulp stocks 
Steam service (to 700-800 F.). 
Chlorine service. 


Concentration of magnesium chloride (tubes) 

Processing of penicillin and chloromye:t'n 

Sulfate digester liquor. 

Fat-splitting by continuous high-pressure, high- 
temperature hydrolysis. 








is only 


Monel is the most generally service- 
able of the commercially available, 
strong, malleable materials for han- 
dling sulfuric acid below 80%. Above 
80%, the good behavior of ordinary 
iron and steel usually make the choice 
of Monel uneconomical. 

As with hydrochloric, Inconel has 
fair resistance to sulfuric, but its re- 
sistance does not ordinarily warrant its 
choice solely to resist corrosion. 

Nickel and Monel have limited use- 
fulness with impure commercial phos- 
phoric acid, due to the presence of 
oxidizing compounds such as iron 
salts. 

Monel is second only to silver in 
resistance to hydrofluoric acid. 
> Oxidizing Acids—Nickel does not re- 
sist oxidizing acids (such as_ nitric, 
nitrous) well, except in concentrations 
under 0.5% at atmospheric tempera- 
tures. Similarly, high corrosion rates 
occur in other acids which contain 
oxidizing chemicals such as ferric and 


cupric salts, peroxides and chromates. 

Inconel is highly resistant to 
strongly oxidizing acids at atmospheric 
temperature. However, in dilute nitric 
(such as 5%), corrosion may be ap- 
preciable. 

Nitrous acid solutions are not at all 
corrosive to Inconel. 

Resistance of Inconel extends to 
mineral acids containing oxidizing 
salts. 
> Organic Acids—Organic acids, under 
conditions most frequently encoun- 
tered in industry, are only moderately 
corrosive toward nickel. 

At high temperatures, and when 
saturated with air, such acids as acetic, 
formic, and tartaric may be appreci- 
ably corrosive towards nickel. 

Nickel has useful resistance to fatty 
acids such as stearic and oleic. 

Monel is good for all common or- 
ganic acids and for fatty acids even at 
elevated temperatures. 

It is practically free from attack by 
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neutral and alkaline organic com- 
pounds. 

Resistance of Inconel to hot, con- 
centrated acetic and formic is fair, 
but not good enough to warrant its 
choice over other, less expensive, ma- 
terials. 

However, Inconel demonstrates 
exceptional resistance to hot fatty 
acids, 

P Alkalis—Probably the most striking 
and useful property of nickel as a 
corrosion-resisting material is its prac- 
tically complete resistance to corrosion 


by caustic soda. It is unique in this 
respect. 

Freedom from caustic embrittle- 
ment is of prime importance. 

Nickel is not attacked by anhydrous 
ammonia, and is resistant to aqueous 
ammonia under 1%. Aeration may 
induce passivity under 10%, but more 
concentrated solutions are appreci- 
ably corrosive when air is present in 
the solution. 

Monel is practically completely re- 
sistant to most solutions of an alkaline 
character. 
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In aqueous ammonia, its resistance 
is good up to about 3% NH. Above, 
or with ammonium salts, corrosion is 
appreciable and is accelerated by aera- 
tion and temperature, 

Because of its high nickel content, 
Incone! is practically free from cor- 
rosion by alkaline solution. 

It is especially useful in resisting 
corrosion by alkaline sulfur com- 
pounds such as sodium sulfide, and 
is almost completely resistant to solu- 
tions of ammonia over a wide range 
of concentrations and temperatures. 





HIGHLY RESISTANT TO MOST CORROSIVES: 


Tantalum 


Principal uses are in heat transfer equipment 


such as coils, heaters, condensers in extremely cor- 


rosive environments where the expense can be justified. 


Tantalum is an elementary metal, 
made by powder metallurgy tech- 
niques. 

In chemical plant equipment tan- 
talum is used in pure form rather than 
in alloys. Its physical properties are 
generally similar to those of mild steel, 
except that its melting point, 2,996 C., 
is much higher. 

Unlike most metals of high melting 
point, tantalum is quite ductile and 
malleable, and is cold worked into a 
number of intricate forms. It can be 
bent, formed, stamped, deep drawn 


and spun by only slight modifications 
of conventional techniques. It can be 
machined, although there is some ten- 
dency to gall and tear. 

Tantalum can be welded to itself by 
resistance welding, by a special sub- 
merged arc welding process, and by 
the technique of inert gas are weld- 
ing. 

Available forms of tantalum include 
sheet, plate, foil, rod, bar, wire, rib- 
bon, lap welded, arc welded or seam- 
less tubing, special shapes and fabri- 
cated products and parts. 


As a material of construction for 
chemical operations, tantalum finds its 
principal uses as a material for heat 
transfer equipment in heating coils, 
bayonet heaters, coolers, condensers, 
absorption plants and instrument bulb 
protection. 

Tantalum equipment of this kind 
has proved economical in applications 
of an extremely corrosive nature where 
no other metallic material—not even 
gold or platinum—could be used. 

The chemical properties of tanta- 
lum can be stated briefly—they closely 
resemble those of glass. ‘Tantalum is 
rapidly attacked by hydrofluoric acid, 
or by strong hot alkalis. 

It is also attacked by fuming sul- 
furic acid or other substances contain- 
ing free SO,. In a lesser degree, tan- 
talum is attacked by hot concentrated 
sulfuric or phosphoric acid, although 
there are commercial applications 
where tantalum has shown satisfactory 
long life with these materials. 

To virtually all other acids or acidic 
salts, tantalum is inert. 





FOR MORE INFORMATION: 


Most of the information in this 
report is condensed from a series of 
articles appearing in the Corrosion 
Forum department of Chemical En- 
gineering—running from Dec. 1551 
through Oct, 1954. 


This list will give you the issue for 
each article in the series. 


Reprints of most are available at 
50 c. each (Hastelloys and Stainless 
Steels, 75 c. each). Address Reprint 
Dept., Chemical Engineering, 330 W. 
42 St., New York 36, N. Y. 





Aluminum 
Asphaltic Mastics 
Butyl Rubber ... 
Carbon & Graphite 
Cast High Alloys. 
Chlorimet 2 .. Feb. 1954 
Chlorimet 3 wesc ees Mar, 1956 
Durimet 20—Carpenter 20 Dec. 1953 
Epoxies .. Apr. 1954 
Furane Cements .Dec. 1951 
Glassed Steel .Mar. 1953 
Hastelloys C, B&D... June-Aug. 1952 
High-Iimpact Styrene ......Jan, 1953 
High Silicon tron Jan, 1954 


May 1952 
.May 1954 

.... Oct. 1954 
.. Sept. 1953 
. Oct. 1953 


Feb. 
Aug. 
Sept. 


Lead & Lead Alloys 
Natural Rubber, GR-S 
Nitrile Rubber 
Phenolic Cements Jan. 
Polyethylene Oct. 
Polytrifluoro-chloroethylene . June 
Reinforced Polyesters Dec. 
Soran ... July 
Silicate Cements Mar. 
Stainless Steels Apr.-Aug. 
Sulphur Cements Feb. 
Tantalum Apr. 
Unplasticized PVC 

Worthite 

Ziroconium 
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MATERIALS OF CONSTRUCTION ... 





PROPERTIES* 


Ultimate tensile stre ngtt h, psi 
Yield point, 8 ; 
Elongation, %.. 

Impact strength, Izod, ft. lb. jin. 
Stiffness, psi 

Modulus + elasticity, psi. 

Tear resistance, Ib./in. thic -kness . 


Hardness, Rockwell, R-scale 


Specific heat, Cal./gm./C.......... 
Flow temperature, C.... 

Melting point, C 

Water absorption, 

Specific gravity 


FORMS 
linings. 


APPLICATIONS 


wheels. 


* Values given are 
methods 


average ree 





Shear strength (0.125" thickness), psi. +i 
Cor = omng 4 strength at re deformation, psi 


Thermal conductivity, Btu. /hr. ft. 2/F. ‘in 
Coefficient of linear expansion, in./in./F 


Sheets; plates; extruded and cast tubing; molded, extruded and cast sections; 


Vessels, vessel linings, pipe, valves, fittings, ducts, stirrers and blades, metering 


ults of tests based on ASTM or other appropriate 


16 ,000-19 ,000 
17 ,000-19 ,000 
r 


110-120 
0.1 
9.9 








LIGHT, FLEXIBLE AND ACIDPROOF: 


Polyethylene 


Used for pipe, for linings and for fabricated 


items, polyethylene finds favor for its exceptional re- 


sistance to acids, alkalis and certain solvents. 


caturing a high degree of resistance 
to acids, alkalis and certain solvents— 
except aromatic hydrocarbons, chlori- 
nated compounds, certain ethers, esters 
and ketones—polyethylene has attained 
a leading position among industrially 
used plastic materials, Low cost, light 
weight and ease of fabrication are 
other favorable factors. 

Polyethylene remains flexible over a 
wide temperature range without the 
addition of plasticizers. Inert to most 
gases and chemicals up to 365 F., it 
is totally unaffected by water and pos- 
sesses outstanding electrical properties. 
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It also has the lowest specific gravity 
of any commercial plastic. 


How It Is Used 


lor certain containers, storage tanks, 
and reaction vessels, polyethylene can 
be used as self-supporting fabrications, 
comprised of sheets, plates, extruded 
and cast tubing. 

Polyethylene containers are widely 
used for shipping corrosive chemicals, 
particularly hydrofluoric acid. These 
containers are made of molded, ex- 
truded and cast sections. They offer 
complete rigidity in addition to out- 


standing corrosion resistance, impact 
resistance and light weight. 

Such containers save on shipping 
costs, since they weigh about 4 of their 
equivalent in glass and 1/13 of that 
in lead. 


When Things Get Rough 

In keeping with the tensile proper- 
ties of polyethylene, supported struc- 
tures are recommended where consid- 
erable internal pressure exists—such as 
in constantly-filled tanks—or where me- 
chanical abuse is expected. 

Principal application of supported 
polyethylene fabrication is as tank lin- 
ers—both the permanent and the re- 
moval type. For many services they 
excel other types of tank linings, such 
as hard rubber, neoprene, polyiso- 
butylene, vinyl base materials and 
corrosion-resistant paints and lacquers. 
Polyethylene linings offer the addi- 
tional advantage of being white and 
easy to keep clean. 

In general, it is preferred that such 
linings, especially those of larger di- 
mensions, be fabricated at the site of 
final installation. Liners of extremely 
large size and intricate design can be 
held in place by riveting, screwing or 
nailing to the supporting structure and 
then covering the heads of the rivets, 
screws or nails with polyethylene caps. 
These caps are welded by the hot gas 
technique (a method very similar to 
that used in metal welding). 

The plating industry in particular 
has found these fabricated  poly- 
ethylene liners to have extremely long 
life, and their use is being quickly 
accepted in the textile industry where 
the storage and handling of bleaching 
solutions has always presented a prob- 
lem. Since polvethylene is tasteless 
and odorless, the brewing industry 
uses it extensively in pipe lines as well 
as for lining storage and fermenting 
tanks. 

For Pipe and Fittings 

Polyethylene pipe is available in di- 
ameters up to 6 in. and in continuous 
lengths up to 400 ft. 

As in the case of container fabrica- 
tion hot gas welding may be used for 
connections. Completely secure join- 
ing gf individual pipe sections is at- 
tained through weld-sealed ball and 
socket type joints and all-welded fit- 
tings. Flanged connections may be 
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used to link polyethylene sections to 
existing lines of other materials. 
Polyethylene valves—all polyethylene 
with the exception of the valve pack- 
ing—are also available. 
For Ducts and Exhaust Systems 
Polyethylene is of particular interest 
in the construction of exhaust systems 
carrying corrosive vapors and fumes. 
Obviously there are limitations in size 
and temperature. However, dimen- 
sional limits can be extended by proper 
design of the fabricated sections and 
by use of supporting members such as 
steel strapping. 


RIGID AND RESISTANT: 


lor outside installations, only black 
polyethylene should be used as this 
improves weathering resistance. The 
more usual white material is affected by 
damaging ultraviolet rays. 


For Special Applications 


Polyethylene is also used in several 
special applications. 

These include metering wheels for 
measuring of hydrofluoric acid, bleach 
tank covers with custom built attach- 
ments, and stirrers using polyethylene- 
covered steel stems onto which solid 
polyethylene blades are welded by the 
hot gas technique. 


Unplasticized PVC 


Outstanding resistance to acids characterizes 


unplasticized polyvinyl chloride. Rigidity makes it useful 


for fabricating equipment. 


The most important vinyl polymer 
is polyvinyl chloride, a thermoplastic, 
linear macro-molecular chain produced 
by the addition polymerization of 
vinyl chloride. 

Completely unplasticized polyviny| 
has_ definite and 
physical superiority over any plasti 
cized or copolymerized vinyl polyme: 


chloride chemical 


Difference Between Types 


Rigid polyvinyl chloride and unplas- 
ticized polyvinyl chloride are different 
materials. By incorporating a relatively 
small amount of plasticizing agent or 
copolymer (5 to 12%), fairly rigid 
sheets, moldings, and other shapes may 
be obtained. 

These materials are termed “rigid 
polyvinyl chloride” and are inferior to 
unplasticized PVC for chemical and 
anti-corrosive applications, since the 
plasticizers have a tendency to leach 
out when in contact with corrosives 
and solvents. This causes contamina- 
tion of the liquid and gradual embrit- 
tlement of the polyvinyl chloride. 
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However, solvents affect it. 


Resistant to Acids 


Unplasticized PVC _ offers excep 


tional resistance to corrosive media. 
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How to Weld 


Thermoplastics 


Unquestionably, the most 
portant and most versatile method 
for joining thermoplastics, such as 


ln 


polyethylene and umplasticized poly 
vinyl chloride, is the hot gas weld- 
ing technique, 

In principle, this method is 
similar to the oxy-acetylene welding 
of metals. However, in place of 
the open gas flame, the hot gas tech 
nique employs a stream of heated 
inert gas (nitrogen, carbon dioxide, 
air, etc.) Filler rod and the sections 
to be joined are usually made of the 
same material. 

The 


welding 


is laid down into the 
the gas 


steam is directed at the space be 


rod 
joint while hot 
tween it and the parent material, 
Contrary to the welding of metal, 
penetration of the filler rod into the 
Still, 
a weld strength approaching 90% 
of the strength of the base material 


base material is very limited. 


has been achieved 


For heavier structures, it 


sible to deposit multi-layer welds 


1S pos 











In many cases this resistance surpasses 
that of high grade steels and nonfer- 
rous metals, 

Swelling caused by aqueous reagents 





PROPERTIES 


Ultimate tensile strength, psi 
Elongation, % 

Impact strength, 

Modulus of elasticity, flexure, psi.... 
Hardness, Rockwell, R-scale 

Specific gravity 

Compressive strength, psi 


Specific heat, cal./gm./C 
Vicat softening point, C.. 
Flame resistance 

Flow temperature, C 


FORMS 


APPLICATIONS 





Thermal conductivity, Btu. /hr. /ft.2/F./in 
Coefficient of linear expansion, in. /in./F 


Sheets, plates, tubes, pipes, bars, rods, fabricated and machined shapes. 


Pumps, tanks, pipe, fittings, valves, agitators, containers, troughs, vats, heat 
transfer coils, spray nozzles, stacks, trays, strainers, filters. 


8000-9 ,000 
20-30 
0.5-0.8 
450 ,000 
120 
1.38-1.40 
10,000-11,000 
1 
4.5 k 10°° 
0.32 
85-90 
Self-extinguishing 
180 
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MATERIALS 


is negligible, and chemical reactions 
between PVC and the corrosive media 
take place in only a few cases. The 
material has good resistance to chlo- 
rine and to certain oxidizing agents 
such as sodium hypochlorite. It is out- 
standingly resistant to acids, including 
nitric, sulfuric, hydrochloric and hydro- 
fluoric. 


Swells With Solvents 


The main form of destructive at- 
tack consists in the penetration of the 
liquid or gas into the interior of the 
polyvinyl chloride—rather than a chem- 
ical reaction at the surface. Certain 
organic solvents—especially hydrocar- 
bons, halogenated compounds, _ke- 
tones, and the like—will bring about 
considerable swelling. At temperatures 
above 140 F, water and aqueous solu- 
tions will also cause swelling and an 
ensuing weakening of the material. At 
temperatures near 200 F. this is likely 
to lead to crack and blister forma- 
tion 

In addition to temperature, the con- 
centration of aqueous solutions is of 
great importance. It can be generally 
stated that the damaging effect of 
aqueous solutions decreases with in- 
creasing concentration of such solu- 
tions 

The diminishing destructive effect 
with increasing concentration applies 
basically to all acids, except for those 
strongly-oxidizing acids where, beyond 
a certain concentration, a chemical 
reaction takes place between the acid 
and the surface of the polyvinyl chlo- 
ride. 


How To Put It Together 


Polyvinyl chloride is quite rigid and 
can be welded by the hot gas welding 
method (the principal of which is simi- 
lar to that of the oxyacetylene welding 
of metals) into many useful fabricated 
shapes, 

Unplasticized PVC is widely used 
for plumbing, irrigation and oil well 
lines. Valves and piping of this mate- 
rial are used to handle chlorine, so- 
dium hypochlorite and hydrochloric 
acid, 

Viscose rayon plants use a great deal 
of dilute sulfuric acid containing so- 
dium sulfate. This is also well handled 
by PVC in the form of spinning ma- 
chine parts, sheeting, duct work, pipes 
and valves, 
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OF CONSTRUCTION ... 





Acids ... 

Carbon—Inert in all concentrations 
and phases except oxidizers, such 
as oleum, chromic, aqua regia, etc. 

Alkalis ... 

Carbon—Inert in all concentrations 
and phases. 

Salts... 

Carbon—Inert in all concentrations 
at boiling temperatures, except 
strong oxidizers such as acid solu- 
tions of K»Cr,O; and Na,Cr,O,, 
permanganates, etc, 

Organics... 

Carbon—Inert in all at boiling 
temperatures. 

Halogens, Air, Water... 
Carbon—lInert to halagens at all 
concentrations at boiling tempera- 
tures, except strongly oxidizing 
aqueous solutions. 

Threshold oxidation temperature 
in air is 660 F. Threshold reaction 
temperature with water is 1,110 F. 





GENERAL CHEMICAL RESISTANCE AT A GLANCE 


Graphite—Same general characteristics. 


Graphite—Same general characteristics. 


Graphite—Same general characteristics. 


Graphite—Same general characteristics. 


Graphite—100% 
tion; 100% Ch, inert; 100% I:, inert; 


is 750 F. 
ture with water is 1,200 F. 


Br, rapid disintegra- 


100% F:, attacked. 
Threshold oxidation temperature in air 
Threshold reaction tempera- 








INERT, ECONOMICAL, WIDELY USED: 


Carbon and Graphite 


Equipment made of carbon or graphite resists 


acids, alkalis and organics—strong oxidizers excepted. 


Economy and operational flexibility are features. 


A high degree of chemical inertness, 
plus economy and operational flexi- 
bility, are responsible for the wide- 
spread use of carbon and graphite as 
construction materials in the chemical 
industry. 

Chemically inactive at ordinary tem- 
peratures, these materials resist the 
action of most acids, alkalis, organics 
and other chemicals not characterized 
as strong oxidizing agerts. They com- 
bine light weight with reasonable 
strength and, because of their low co- 
efficient of linear expansion, they are 
practically unaffected by thermal 
shock. 

Machinability of both carbon and 
graphite—particularly graphite—permits 
the production of a large variety of 


shapes and sizes for easy fabrication. 
All types of carbon and graphite are 
available as bricks, bars, plates, beams, 
pipe, machined shapes and as tower 
packings. 

In addition, plain carbon and plain 
graphite are available as blocks, cylin- 
ders and in extruded and molded 
shapes. Impervious carbon and im- 
pervious graphite also come in pipe 
fittings, tower sections and in various 
fabricated items. 


Wide Range of Heat Properties 

Since carbon, with a relatively low 
thermal conductivity, is a fairly good 
thermal insulator, and since graphite 
is a better heat conductor than most 
metals, these materials can be used to 
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PROPERTIES* 


Apparent density, lb. /ft.*. 
Strength 

Tensile, psi....... 

Compressive, psi. 

Transverse, psi. . aa 
Specific resistance, ohm-in.... 
Coefficient of expansion (70 F. to 212 F.), 

MIS" pe FF... tae 
Thermal conductivity, 

Btu. /hr. ft.? F./ft.. 


FORMS 


{ 
APPLICATIONS 


* Values given are typical. 





Plain Carbon 
98 


900 
7 ,000-9 , 000 
2 ,600-9 ,000 
0.0015-0 .0020 


97 
800 
2,800 


10-16 
70-86 


13 
3-3.5 


Bricks, bars, rods, plates, extruded and molded 
shapes, beams, blocks, cylinders, pipes, raschig 


rings, machined shapes. 


Digestors, tanks, floors, 
furnaces, stacks, scrub- 
bers, hydrators, flues, 
troughs, towers, precipi- 
tators. 


combustion 


towers, 


caps. 


trays, 


Plain Graphite 


4, 500-5 ,000 
0 .00036-0 .00042 


Linings, flues, scrubbers, 
chambers, 
stacks, bearings, bush- 
ings, filters, gas coolers, 
bubble 


Impervious 
Graphite 
117 


Impervious 
Cakes 
110 


2,500 

9,000 

4,700 
0.00034 


1,800 
10,000 
4,400 
0.0016 


Bricks, bars, pipe, plates, beams, 
tower sections, machined and 
fabricated items, pipe fittings 


Tanks, absorbers, columns, heat 
exchangers, pumps, valves, tow- 
ers, trays, bubble caps. 








meet a wide range of thermal conduc- 
tivity requirements. 

This is also true for electrical con- 
ductivity—conductivity of graphite be- 
ing about three times greater than that 
of carbon. 

Threshold oxidation temperatures 
of commercial carbon and graphite in 
air are 600 and 750 F. respectively, 
but both are stable in nonoxidizing at- 
mospheres up to their volatilization 
point,* approximately 6,600 F’. 


Impregnating With Resins 


In their regular form, both materials 
are slightly porous and not entirely 
impermeable to fluids. The base stocks 
are made impervious by impregnating 
them with chemically resistant, ther- 
mosetting synthetic resins, generally 
phenol-formaldehyde or modified phe- 
nolic types. Use of the proper type of 
resin impregnant will boost the 
strength of the base material consider- 
ably. 

The impervious forn:3 can be used 
in practically all chemical conditions 
in which the base materials are resist- 
ant. Graphite is used almost exclu- 
sively as the base stock in manu- 
facturing the impervious materials, 


* Carbon volatilizes without melting, at 
ordinary pressures, 


because of its exceptional machine- 
ability, coupled with its high thermal 
conductivity. 

Impervious graphite equipment is 
found in process industries manufac- 
turing pulp and paper, soaps, syn- 
thetic fibres, petroleum derivatives, 
acids, alkalis, salts, bleaches and vari- 
ous organic chemicals. It is also to be 
found in those industries doing metal 
pickling and plating—and even in the 
food industry. 


Carbon-Filled Graphite Announced 


One recently announced type of im- 
pervious graphite is made by filling 
the graphite pores with carbon—in- 
stead of synthetic resin—thereby pro- 
ducing a product containing only 
carbon. 

Claiming greatly improved resist 
ance to heat and to attack by various 
corrosives, the new material has been 
used in shell and tube heat exchangers, 
cascade coolers, pipe and fittings, 
crucibles and in miscellaneous ma- 
chined specialities. However, actual 
performance records are not available 
as yet. 


No Product Contamination 


Since carbon and graphite resist the 
action most chemicals, materials han- 
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dled or stored in such equipment are 
not contaminated by the container. 
Carbon and graphite have the added 
advantage of not being wet by molten 
metals—such metals will not stick to 
the equipment. 

rhe high resistance to thermal 
shock—low coefficient of expansion— 
of these materials makes them useful 
for linings in furnaces, combustion 
chambers and the like. 

Used in centrifugal pumps and in 
valve construction, the light weight, 
corrosion resistance and self lubricat- 
ing properties of carbon and graphite 
are valuable. 


How to Fabricate 


To assemble or repair carbon or 
graphite equipment several methods 
are used. Carbon and graphite items 
are fabricated by cementing with 
resinous, carbonaceous, silicate base, 
etc., cements and by machining. 

Equipment made of the impervious 
forms is joined by cementing with 
resinous cements and by conventional 
methods of assembling pipes and fit- 
tings, etc. 

Almost any design may be executed 
in these materials by combining the 
various methods of machining, mold- 
ing, extruding and cementing. 
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PROPERTIES* 
Tensile 
Strength 


Psi. 


3,500 
3,000 
2,500 
2,000 


Natural 
GR-8S 
Nitrile 
Butyl 


FORMS 


Sheet linings and molded items. 
APPLICATIONS 
Natural and GR-S 
Nitrile 


Butyl 


* Typical properties. 





Tear 
Elongation Resistance 
% Psi. Psi. 
750 
750 
500 
300 


325 
250 
200 
325 


600 
500 
400 
600 


Geskets, diaphragms, hose, conveyor and transmission belts, pipe, fittings, valves, molded and fabri- 
cated items; linings for tanks, filters, pumps, pipe, fittings, A 

Same genere! applications as above, but used when service conditions involve exposure to oil and 
organic solvents. 

.Same general applications as above, but used when service conditions involve exposure to heat, oxi- 
dizing chemicals and strong acids. 


Compositions can be varied, giving a wide range of physical properties, tailoring the material for specific applications. 


Metal 
Adhesion 


ves, fan blades. 


Abrasion 


Flexural 
Resistance 


Life 


excellent 
good 
fair 
fair 


excellent 

excellent 
good 
good 








VERSATILE AND USEFUL: 


Rubbers 


The outstanding corrosion resistance and the 


unique combination of properties possessed by natural 


and synthetic rubbers adapts them to many uses. 


Natural rubber and the various types 
of synthetic rubber resist many corro- 
sives which have a very damaging ac- 
tion on metals. This resistance is the 
basis for the widespread use of rubber 
and rubber products in corrosive en- 
vironments. 

Augmenting chemical _ resistance, 
these rubbers possess physical proper- 
ties which make them extremely versa- 
tile and useful materials of construc- 
tion. 

Rubber can be molded into such 
forms as gaskets, diaphragms and hose 
—or combined with strong cord or fab- 
rics to form conveyor and transmission 
belts. As hard rubber, its strength and 
rigidity allows it to be used as pipe, 
fittings and valves; or as molded and 
fabricated items of all types. In sheet 
form, rubber products can be applied 
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to metal surfaces to protect the sur- 
face of the metal against attack by 
corrosive media. 


Soft, Semi-hard or Hard 

By adding the proper ingredients in 
the right amounts, natural rubber is 
tailored to desired physical properties. 
The resulting rubbers can be classified 
into three hardness groups; soft, semi- 
hard and hard. 

e Soft rubbers feature high re- 
siliency and excellent abrasion resist- 
ance. They are used as the inside 
layer in sandblast hose and as a sheet 
lining in pipe handling abrasive slur- 
ries, 

¢ Semi-hard rubbers have consid- 
erably better chemical resistance than 
soft rubber. Their over-all physical 
properties restrict their application to 


Nover 


use as tank linings, but they are used 
¢xtensively for this purpose. 

e Hard rubbers are chemically 
saturated with sulfur, and the vulca- 
nized compound is a rigid material 
with excellent resistance to chemical 
attack. 


Resists Many Chemicals 


Vulcanized rubber compounds can 
be made to resist a wide range of chem- 
icals. ‘I'ypical examples are: 

e All concentrations of hydro- 
chloric acid up to 37% and 140 F. 
(soft rubber) or 180 F. (semi-hard and 
hard rubber), acetic acid up to 150 F. 
and phosphoric acid up to about 
160 F. 

¢ Dilute sulfuric acid. 

¢ Saturated salt solutions such as 
alum and ferric chloride. 

¢ Acid and basic bleach solutions. 

¢ Chlorinated brine and wet chlo- 
rine gas. 

¢ Plating solutions. 

Natural rubber is rapidly attacked 
by: 

e Strong oxidizing acids such as 
nitric and chronic, as well as concen- 
trated sulfuric acid. 

¢ Aliphatic, aromatic and chlori- 
nated hydrocarbon solvents. 

The chemical resistance of rubber 
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improves as the amount of sulfur com- 
bined in the compound is increased. 
For this reason, semi-hard and hard 
rubber will resist stronger acid concen- 
trations at higher temperatures than 
soft rubber. Too, semi-hard and hard 
rubber will completely resist several 
chemicals which rapidly attack soft 
rubber. 


GR-S for All-Around Use 

Type GR-S synthetic rubber is con- 
sidered the all-purpose synthetic and 
accounts for approximately 80% of all 
the synthetic rubber produced in the 
United States, Its general physical and 
chemical properties are much like 
natural rubber. 

GR°S is made by the copolymerizing 
butadiene and styrene and adding 
modifying ingredients. It is com- 
pounded in much the same manner as 
natural rubber and can be vulcanized 
to either the soft, semi-hard or hard 
forms. 

Since its composition may be 
changed to bring out specific proper- 
tics, there are some forty varieties of 
raw GR'S available to the rubber man- 
ufacturer. 

GR-S compounds are very similar to 
natural rubber in chemical resistance. 
They have generally good acid resist- 
ance, but natural rubber is preferred 
for contact with HCl, HF and HNO,, 
as well as for KOH, NaOH and oxidiz- 
ing solutions. They resist atmospheric 
deterioration slightly better than nat- 
ural rubber, and are also useful for 
resisting abrasion. 

Like natural rubber, GR-S formula- 
tions deteriorate quickly in contact 
with oils and solvents. 


Nitrile for Oil Service 


Nitrile rubbers, formed by combin- 
ing acrylonitrile with butadiene, have 
excellent oil resistance and good re- 
sistance to aging and chemical attack. 

Physical and chemical properties of 
nitrile elastomers depend on the acry- 
lonitrile content of the crude polymer 
from which they are made. As the 
percentage of acrylonitrile is increased, 
the swelling in various types of oil is 
reduced—but low temperature flexi- 
bility is seriously impaired. 

Reducing the acrylonitrile content 
results in greater swelling in oils but 
considerably improves the low temper- 
ature flexibility. A compromise must 


be reached on this point depending 
on which property is more important 
in the final product. 

Vulcanized nitrile elastomers are 
more resistant to heat aging than nat- 
ural rubber and may be exposed to 
higher operating temperatures. 

Properly-compounded nitriles also 
have good abrasion resistance and com- 
pression set. They have permanent 
set values comparable to natural 


rubber. 


Butyl for Heat and Oxidizers 


Butyl rubber is a copolymer of iso- 
butylene and isoprene. Since the iso- 
prene content is generally very low 
(1 to 3%), butyl has less than 3% of 
the unsaturation of natural rubber. Its 
outstanding resistance to heat and 
chemicals is the result of this low un- 
saturation. 

This type of synthetic rubber is now 
well established as the best elastomer 
for automobile inner tubes. Its indus- 
trial applications, however, are in- 
creasing constantly because of excel- 
lent physical and chemical properties, 
and because of the relatively low price 
of butyl as compared with other types 
of synthetic rubber. 

Vulcanized butyl compounds have 
good tensile strength and elongation, 
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fair abrasion resistance and poor resil- 
iency. The latter property improves 
considerably as the temperature is in- 
creased. 

Rate of diffusion of gas through 
butyl is much slower than through 
natural rubber. This property, ideal 
for automobile tubes, leads to the use 
of butyl in items such as molded dia- 
phragms, hose and tubing which con- 
tain air or other gases. 

As a result of their low unsaturation, 
vulcanized butyl compounds have ex- 
cellent resistance to heat aging, ozone 
and attack by many chemicals. 

Butyl tank linings can be used in 
such strong acid conditions as 60% 
HF at 180 F., 30% HNO, at 160 F., 
30% HNO, at 180 F., 70% H.SO, at 
140 F. and 50% HL,SO, at 200 F. 

Butyl may be used at service tem- 
peratures in the range of 200 to 240 F. 
Heat has a tendency to soften the 
material over a period of time rather 
than harden it as with natural rubber. 

Vulcanized butyl compounds swell 
and deteriorate rapidly in contact with 
aliphatic and aromatic solvents in 
much the same manner as natural rub- 
ber. Unlike natural rubber, however, 
butyl will resist animal and vegetable 
oils and may be used in the presence 
of these materials. 


RESISTANCE PLUS STRENGTH: 
Glassed Steel 


Ability to handle a wide range of chemical con- 


ditions is combined with economy and strength in 


glassed steel. Newer types resist alkalis as well as acids. 


Combining the corrosion resistance 
of ‘glass with the working strength of 
steel, glassed steel is winning wide 
acceptance in the chemical industry. 
New acid-alkali-resistant glass has ex- 
tended uses of this material to equip- 
ment facing alkaline conditions up to 
pH 12 at 212 F. 

Several basic considerations influ- 
ence the selection of glassed steel 
equipment: 
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> Resists Acids—Glasses available are 
inert to all acid conditions (HF ex- 
cepted) over wide ranges of tempera- 
ture and concentration. Such equip- 
ment has become standard for process 
vessels handling HCI in any concentra- 
tion up to 300 F. With sulfuric acid, 
glassed steel is fully resistant to dilute 
solutions up to the boiling point and 
to concentrated solutions up to 450 F, 
It is not attacked by oleum, and its 
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resistance is not affected by aeration, 
velocity, impurities or the use of mixed 
acid. It resists chlorosulfonic acid at 
all temperatures, while nitric acid in 
all concentrations can be satisfactorily 
handled up to the boiling point. Ex- 
cellent resistance with acetic acid at 


300 F. has been demonstrated, and ° 


satisfactory service life can be expected 
when handling a wide range of con- 
centrations of phosphoric acid at 300 
to 350 F. 

> Adherence No Problem—Many poly- 
mers will adhere strongly to even 
highly polished metal surfaces but will 
not adhere to the vitrified surface of 
glass. This avoids build up of a heat- 
transfer-retarding wall film, lengthens 
cycle time and avoids frequent shut- 
downs for cleaning. 

> Doesn’t Catalyze—In innumerable 
reactions, contact with unlined metal 
produces adverse catalytic effect and 
undesired side reactions. Glass exerts 
absolutely no catalytic effect in any 
known case. 

> Cleans Easily-The fire polished 
glass surface is quickly, thoroughly 
cleaned and sterilized. 

> Has Flexibility—Since it will handle 
a widely diverse range of chemical con- 
ditions, a drastic change in process or 
product usually involves no added 
investment for new equipment. 

PIs Economical—Glass lined equip- 
ment often costs less than alloy equip- 
ment for an equal service. This lower 
cost is more pronounced when either 
high pressure or large size equipment 
is being considered. 

P Repaired Easily—The glass is fused 
to a steel at temperatures of 1,500- 
1,700 F. If accidentally damaged, the 
glass can almost always be readily and 





PROPERTIES 


Specific gravity 
Tensile strength psi 
the Metal 
Modulus of elasticity, psi. 10.47 108 
Specific heat, cal./gm./C. 0.201 
ermal conductivity, 
Btu. /hr. /ft.2/F./in.... 90 
Coefficient of expansion, 
1.014x10~* 


Softening point range, C.. . 502-513 











permanently repaired in the field. Re- 
pair plugs of tantalum, Hastelloy or 
other suitable material with Teflon gas- 
kets commonly used. 


PICK FROM FIVE TYPES: 
Cements 


This equipment is used in jacketed 
stills and reactors, agitators, baffles, 
condensers, crystallizers, pumps, valves, 
pipes and storage tanks. 


Five distinct types of corrosion resistant cements 
are available. They are used both for joining bricks 
and tile and for preparing cast plastic structures. 


Whatever your need there is prob- 
ably a plastic cement available to sat- 
isfy it. Five varieties are in wide or 
growing use, each with its own special 
characteristics to recommend it. 

These cements vary greatly in corro- 
sion resistance, temperature limita- 
tions and strength properties, and 
must be carefully chosen for the job 
to be done. 

It must be remembered that the 
corrosion resistance of cements can- 
not be represented as ipy. (inches per 
year), since they are usually completely 
resistant or badly attacked. In some 
instances, such as floor installations, 
cements may be used under conditions 
of slight attack but complete resist- 
ance is required for complete immer- 
sion. 


Where to Use What 
Briefly, these five cements are rec- 
ommended for service as follows: 

e Epoxy cements are relatively 
new and their proper role has yet to be 
determined. Their chemical resistance 
resembles the furane cements below 
200 F., except that they are less resist- 
ant to warm alkaline solutions. 

eFurane cements are recom- 
mended for alkalis, corrosive salts, non- 
oxidizing acids and/or solvents, up to 
375 F. 

e Phenolic cements are less 
widely used because they do not resist 
alkaline media. Some, however, resist 
mild oxidizing agents better than fu- 
rane cements. 

e Plasticized sulfur cements are 


more resistant to oxidizers than phe- 
nolic cements. Since they are applied 
as hot melts, they are sometimes pre- 
ferred for acid service below 200 F. 

e Silicate cements withstand 
higher temperatures and most oxidiz- 
ing agents at pH’s below 7. They 
must be used for hot concentrated sul- 
furic, chromic or nitric acids. But be- 
cause of their high water absorption, 
they are seldom recommended when 
one of the other cements will do the 
job. 


Epoxys Are New 


Recently a new group of cements 
based on epoxy resins has been intro- 
duced. Formulating these cements 
with a wide variety of fillers controls 
the electrical conductivity and the 
density of the cured cement. Mate- 
rials ranging from excellent insulators 
to fairly good conductors are available. 

These cements show outstanding 
adhesion properties with almost all 
rigid materials including metals, cera- 
mics, plastics and wood. Bonds with 
shear strengths greater than 300 psi. 
are readily obtained without applying 
heat or pressure. 

The proper role of epoxy cements 
has yet te be determined. Their chem- 
ical resistance resembles that of furane 
cements at temperatures below 200 
deg. F., except that epoxy cements are 
not as resistant as furane cements to 
warm alkaline solutions. 

Epoxy cements have excellent ad- 
hesion and, unlike furane or phenolic 
cements, will set in contact with port- 
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cement or metals. The low 
shrinkage of epoxy cements is usually 
featured, but actually modern furane, 
phenolic and epoxy cements do not 
differ appreciably in this important 
characteristic. 


land 


Furanes Have Wide Use 


Most furane cements will withstand 
temperatures up to 375 F. and resist 
the action of nearly all reagents, with 
the exception of oxidizing agents and 
some solvents. 

Resins used for such cements mav 
be based on condensation products of 
furfural and phenol, phenol and fur- 
furyl alcohol, furfuryl alcohol and fur- 
fural, furfural and acetone, furfuryl al- 
cohol and formaldehyde, as well as 
polymers of furfuryl alcohol. Blends of 
phenolic resins and polymers of fur- 
fury] alcohol as furane resins are also 
in use. 

The chemical resistance of the ce- 
ment is also a function of the compo- 
sition of the powder and the acid cata- 
lyst used. Commercial furane resin 
powders are composed of pure carbon, 
mixtures of carbon and silica, silica, 
mixtures of carbon and emery dust 
and asbestos. 

Furane cements with a maximum 
resistance to both acids and alkalis can 
be prepared from polyfurfuryl alcohol 
and pure carbon. Such a composition 
was used as the basis of the charts pre- 
sented in this report. 


Phenolics Resist Mild Oxidizers 


Phenolic resins based on conden- 
sates of phenol with furfural, furfury] 
alcohol and formaldehyde are available 
commercially. But, since a product ob- 
tained from an alkaline condensation 


of phenol with a molecular excess of 
formaldehyde has superior chemical 
and physical properties, all corrosion 
resistance data in this report are based 
on a cement made from a product of 
this tvpe. 

Unlike some liquid resins based on 
polymers of furfuryl alcohol, all com 
mercially available phenolic resins 
have a relatively short shelf life and 
should be stored at temperature below 
60 F. 

Phenolic cements are 
more resistant to weak oxidizing acids 
at temperatures up to 350 F. than 
polyfurfuryl alcohol cements, but are 
not satisfactory for use in alkaline me- 
dia. Case histories are available show- 
ing continuous immersion of phenolic 
cements in dilute boiling sulfuric acid 
for more than 10 years with no delete- 
rious effect. 


somewhat 


Sulfur Cements for Fluorides 


Sulfur cements are available com 
mercially as simple mixtures of fillers 
with sulfur and as homogenous plas 
ticized, silica-filled sulfur ingots pos 
sessing low coefficients of expansion. 
Carbon-filled sulfur cements are supe- 
rior for service in the presence of fluo 
rides or hydrofluoric acid but this ac- 
counts for less than 10 percent of all 
sulfur cements used. 

Plasticized  silica-filled sulfur ce- 
ments resist non-oxidizing acids and 
salts, but should not be used in the 
presence of alkalis, oils, greases or 
solvents. Since sulfur undergoes a 
change in crystalline structure at 
around 200 F., these cements cannot 
safely be used above this temperature 
unless adequately protected. 

Plasticized sulfur cements have been 
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used at higher temperatures when pro- 
tected by brick joined by chemically 
resistant resin cement. This dual con 
struction is considered standard for 
high temperature pickling of steel with 
sulfuric acid, whereas carbon brick 
joined with carbon-filled sulfur cement 
is considered standard for pickling alu 
minum or stainless steel with nitric 
and hydrofluoric acid. 

Plasticized sulfur cements (silica 
filled) are essentially non-conductors, 
while the carbon filled sulfur cements 
are fairly good conductors of electri- 
city. Silica-filled cements are not af 
fected by salts, such as copper salts, 
under storage conditions but cannot 
be used for electrolytic processes due 
to the formation of metallic sulfides. 


Silicates for Higher Temperatures 


Silicate cements resist all inorganic 
acids (except hydrofluoric) in all con- 
centrations. ‘They are not suitable for 
aqueous solutions at pH’s above 
Highly porous, they should not be 
used in the presence of crystal form 
ing systems, since crystal formation 
within the porous silicate structure 
causes spalling of the cement. 

The temperature limitations of sili- 
cate cements are somewhat controver- 
sial, since the tensile strength of sili- 
cate cements decreases rapidly above 
750 F. 

Vitrification takes place at some- 
what higher temperature and while 
strength is regained after the structure 
has fused, few structural designs can 
withstand this change of state. How- 
ever, circular brick structures joined 
with silicate cements have been used 
successfully at higher temperatures— 
even above 1,000 F. 





PROPERTIES 


Sulfur, plasticized...... 
ASTM test method . 





Tensile 
Strength 
Psi. 
1,500 
1,200 
1,250 

350 


550 
C-307-53T 
C-287-52T 


* Average of values published in manufacturers’ literature. 


Coefficient of 
Expansion * 


Compressive 
Strength 
Jor 


Ps}. In./In./F. & 1073 


16,000 

14,000 

10,000 

2,500 

6,000 15 
C-306-53T D-696-44 
C-287-52T 


Water 
Absorption 
oO 


Temperature 
Limitation 
F 


200 
375 
360 
750 
200 


0.3 
D-570 
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PROPERTIES 


Specific gravity 
Tensile strength, psi 
Elongation, 
Modulus of elasticity, (77 F.) 
Tensile, psi 
Flexural, psi 
Compressive, psi 
Compressive strength, psi 
Flexural strength, psi 
Stiffness, psi. 
—297 F 
~148 F 
32 F 
77 ¥ 
212 F 


Clarity... 

Specific heat, cel./gm./C. 

Thermal conductivity, Btu. 

Coefficient of expansion, in./in./C. x 107°. 
Brittleness temperature, F 

Burning rate sane 


Polytrifloro- 
chloroethylene 
2.1 
4,600-5,700 
28-36 


192-226 « 10° 
182 x 10# 
177-191 x 108 
32,000-80 , 000 
8, 200 


810 10° 
500 x 10° 
250 & 10° 


22,000 
4,500 
3.62 


Transparent to 
translucent 
0.216 
0.418 
4.5-7.0 
—320 

nil 


Polytetrafluoro- 
ethylene 
2.1-2.3 
2,000-4 , 500 
300-450 


60 , 000 


4.0 


Transparent to 
translucent 
0.25 
Ey 
10 
—100 
nil 











EXTRAORDINARY STABILITY: 


Fluorinated Resins 


The chemical inertness, low absorption and 
thermal stability of fluorinated resins has brought these 


materials the acceptance of the chemical industry. 


Among the newest and most effec- 
tive corrosion-controllers are the 
fluorinated resins. They combine a 
remarkable chemical inertness with 
ability to withstand exposure to tem- 
peratures from —100 F. to 500 F., 
and also feature high compressive 
strength, resistance to thermal shock, 
excellent dielectric properties and zero 
water absorption. 

Two types of fluorinated resins are 
in commercial use today: tetrafluoro- 
ethylene and trifluorochloroethylene. 


Tetrafluoroethylene 


Attacked only by molten alkali 
metals and fluorine at elevated tem- 
peratures and pressures, tetrafluoro- 


200 


ethylene can be used to handle the 
most corrosive streams in the plant. 
Thermal stability is such that it re 
tains its properties over a 600-degree 
temperature range—from —100 to 500 
F’. It exhibits high impact strength 
over the entire range, and will retain 
its propertics even though exposed to 


extreme temperature for long periods. 

A low power factor even at high fre- 
quencies, high diclectric strength and 
a good arc resistance are chief among 
its excellent electrical characteristics. 
Further, tetrafluoroethylene’s zero 
water absorption assures retention of 
these properties after long exposure. 

Self-lubricating and mechanical dis- 
tortion properties of the resin make it 
valuable for use as valve seats and 
disks. Because of its nonadhesive na- 
ture it has solved problems in the 
handling of sticky substances. 

Principal uses, however, are linings 
for corrosion equipment, gaskets, and 
the many electrical applications. 


Trifluorochloroethylene 


Trifluorochloroethylene has many 
of the same properties and uses as 
tetrafluoroethylene. There are several 
differences, however. For most prop- 
erties, the trifluoro does not have the 
temperature range of the tetrafluoro 
material. An exception is resistance to 
thermal shock—for trifluorochloroethyl- 
ene, satisfactory properties are exhib- 
ited from — 320 to 390 F. 

The trifluoro material has much bet- 
ter resistance to “cold flow,” a quality 
important for gaskets, “O” rings and 
packings. Its compressive strength is 
very high for a plastic material, and 
heat treatment can increase this still 
further—from 30,000 to 80,000 psi. 

It resists most corrosives, including 
fuming nitric, hydrogen fluoride, per- 
oxides, concentrated and dilute mineral 
acids and alkalis. Certain hydrocar- 
bons, particularly highly halogenated 
ones, cause swelling. Anhydrous chlo- 
rine, molten alkali metals, and fluorine 
also attack the polymer. 

The shows good electrical 
properties and has many uses in the 
electrical field. 

It can be molded, heat sealed and 
extruded and is available in many 
forms, including nonaqueous disper- 
sions. 


resin 





REPRINTS AVAILABLE 


Reprint No. 58. 





Extra copies of this 64-page report are available at 
$1.00 each. For fastest service use the Reader Service postcard 
just inside the back cover of this issue. 


Simply check off 








November 1954—CueEMICAL ENGINEERING 





NON-METALLICS—Many Important Applications .. . 


Degussa, Dow Corning U. &. Rubber 


POLYVINYL CHLORIDE pipe in new silica soot manufacturing plant. HARD RUBBER lined mercury cells. 











Pfaudler, Diamond Alkalt 


GLASSED STEEL polymerizers—2,000 gallons. GRAPHITE exchangers in H,PO, mfg. 
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Epoxy Resins 
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nunn = 
| ++ 
> 











, oe ee | 
ae Et a aoe =a 











0,002 in. per yr 
0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per y: 





Hunn 




















Sotistactory 
For limited use only 
Unsatisfactory 




















So oe oe aS —}—_+— f+ 








< 0.002 in. per yr 
< 0.02 in. per yr 
0.02.0.05 in. per yr 
» 0.05 in. per yr 





TS Ey Sa Bt Se SBD eR 





7 





Phenolic Resins 


Satisfactory 
Satisfactory for limited use 


Unsatisfactory 





SS oe aes 
= on = 


peal 








stot 


+—4—+ 
} 





Polyasters 


Satistactory 
Satistactory for limited use 


Unsatisfactory 











+ +4+—4+—+~ 





—$—_4—_4___ 4 














ee ae ee 
| 
i ' 
i 





Polyethylene 
= Complete resistance 
= Some ottock 
Attack or decomposition 





5 nn En Gee Oo ee ee Se Se 


| 
—+ 
| 


pe 
> | 
cc 








Polyvinyl Chloride, Unplasticized 
‘ = Complete resistance 





>» 


= Some ottock 
= Attack or decomposition 


r 
} 


J } 
ae Se oo ee oe oe ee es ee 
dew 


ae iS 2s 











Rubber (Natural, GR-S) 





i 





Satisfactory 
Satisfactory for hited service} - 
Generally unsatisfactory 





fp 








MR ROE a 


i} 


nihaue SEDGE 








| 








Rubber, Buty! 





{ 
} 


+ +4 -4 
} 
ae 





i 





wrt 


Satisfactory 
Satisfactory for limited service f- 
Generally unsatistactory 





T 
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30 —— Sulfurous 















































Rubber, Nitrile 
Satisfactory 
Satisfactory for limited service 
Generally unsatisfactory 














| 














Satisfactory 
Satisfactory for limited use 
Not recommended 





pe 





Silicate Cements* 
4 = Satisfactory 
= Satisfactory for limited use 
V = Unsatisfactory 
* Silica-filled, chemically-setting 





+—+—+—+@ 4 


= GEESE EeRaeeeiee one Se ee See 
=o peo —_+—_4}-— - 


=e 





Stainless Steel, 18-8 
4 = < 0.002 in. per yr. 


0.02 in, per yr 
9 0.02-0.05 in. per yr. 
= > 0.05 in. per yr. 








Stainless Steel, Type 316 
4 = < 0,002 in. per yr 
0.02 in. per yr. 
J 0.02-0.05 in. per yr. 


- +O 4 


+ 


= ++ +—+@+—t ++} 1@ F 1 i | 
+t igi tj 
+—++—++-4_g jt 





0.05 in. per yr. 








Stainless Steel, 12% Cr 
4 0.002 in. per yr 


& 0.02 in. per yr 


0.02-0.05 in. per yr. 
0.05 in. per yr 
Stainless Steel, 17% Cr 
0.002 in. per yr 
0.02 in. per yr. 
0.02-0.05 in. per yr. 
> 0.05 in. per yr 

















Air free, 
no velocity 
+ 











0.002 in. per yr 
0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per yr. 


tts 
yvv Vveoo 








ime 








a ey 
_ & ae’ 





Styrene Copolymers, High Impact 
4 = Satisfactory 
Satisfactory for limited use 
VY =  Unsotisfactory 


tno ne SS 








Sulfur Cements t } Se } 
4 = Satisfactory 1 | | / + 4 ae 
= Satisfactory for limited use t + + + 4 
v- Unsatisfactory 








Slight agitation it } ij } 
| | | | by air bubbles | Subject to 
0.005 in. per yr | | | qe if pitting 
0.005-0.02 in. per yr T t t t + 
0.02-0.05 in. per yr 
0.05 in. per yr 





v 





+ 


a) la 





0.002 in. per yr 
0.002-0.02 in. per yr 


| ee ee | 
0.02-0.05 in. per yr 4 } 
0.05 in. per yr para ee 
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SS ee eee ae 





























TT 























































































































p—+-—+-—4_> 5 


1 













































































a} 4 





+ 


s 
* 
a 








KEY TO CHARTS 









































j 
d 


0.005 in. per yr 
0.005-0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per yr 


ian 


Satisfactory for lmited use 


Unsatisfactory 


Sotistactory 





Tr 





002-0.02 in. per yr 
02-0.05 in. per yr 
05 in. per yr 


002 in. per yr 


0. 
0 
0 
0 





0.002.0.02 in. per yr 
0.02-0.05 in. per yr 
» 0.05 in. per yr 


0.002 in per yr. 


Copper 





0.02 in. per yr 
0.02-0.05 in. per yr 
> 0.05 in. per yr 


0.002 in. per yr 


Al Bronze, Tin Bronze 





0.02-0.05 in. per yr. 


0.002-0.02 in. per yr 
0.05 in. per yr 


0.002 in, per yr 


nun 





Satistoctory for limited use 


Satistactory 
Unsatisfactory 


a 





Satisfactory for limited use 


Satisfactory 
Unsatisfactory 


Furane Resins 





0.005-0.02 in. per yr 
0.02.0.05 in. per yr 
0.05 in. per yr 


0.005 in. per yr 


Hunt 


5 <om 





0.02 in. per yr 
0.02-0.05 in. per yr. 
0.05 in. per yr 


0.002 in. per yr. 





< 0,002 in. per yr 
0.02 in, per yr 
0.02.0.05 in. per yr 
0.05 in. per yr 


Hunn 


<Omp 





Ly 


i 


0.02 in, per yr 
0.02-0.05 in. per yr 


0.002 in. per yr, 


niu 
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< 0.002 in. per yr 

< 0.02 in. per yr 
0.02-0.05 in. per yr 

> 0.05 in. per yr 














i 
Hunn ry 











fron, 





Silicon } | | | i i i i } | Rayon bath 
0.002 in. per yr. j contains 
0.002.0.02 in. per yr. wake Ct | t | T ie ] | ] ] | 0.75% 
0.02-0.05 in. per yr. } i ; = i H p + } 

> 0.05 in. per yr 








wnt i 





9.002 in. per yr. 

0.02 in. per yr. 

0.02-0.05 in. per yr. 
> 0.05 in. per yr. 








«ei | «ae 


Hin 





S008 in. por ye | | | jee bt |] @ Avoid HCI 
< 0.02 in. per yr. +-—+t} ~~ --—+— ~ $--- + toot 7 
0.02-0.05 in. per yr S | ; “ | i ae ®@ |e) | 
> 0.05 in. per yr { | | Ae } 


= 
<mer 











and Fe, Ni ions 





| | 
+ + } 
Satisfactory T 
For limited use only 
Unsatisfactory 


| > | 








ity 


| 
oS ee ee ee oe > SS ae ee oe 








0.002 in. per yr. 
< 0.02 in. per yr. 
0.02-0.05 in. per yr 
> 0.05 in. per yr 


+ 








? 


Phenolic Resins 
= Satisfactory 
= Satisfactory for limited use 
= Unsatisfactory 


Se ee oe oe ee es Se ee ee ee 


a, oon Saas 


sa 
= 


> 





>| 


Satisfactory 
Satisfactory for limited use 
Unsatisfactory 


Ml 
=< 
HEE 





j 


Polyethylene 
$ = Complete resistance 
= Some attack 
V = = Attack or decomposition 


| 





iy Se ie OF ere ae Rs +} > + 











Polyvinyl! Chloride, Unplasticized 
4 = Complete resistance 
= Some attack 
VY = = Attack or decomposition 


= inde oR SS Se 
Sao 








Rubber (Natural, GR-S) 
= Satisfactory 
Satisfactory for limited service 
Generally unsatisfactory 


Se ae 











Rubber, Buty! a | ie 
4 = Satisfactory “A A 
= Satisfactory for limited service 
v= Generally unsatisfactory a4 
ae 
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Calcium 





yP 


Carben 
Tetrachloride 





Rubber, Nitrile 
Satisfactory 
Satisfactory for limited service 
Generally unsatis‘octory 





Satisfactory 
Sotisfactory for limited use 
Not recommendec 





Silicate Cements* 


= Satisfactory 

4 = Satisfactory for lunited use 
= Unsatisfactory 

*Sitico (Med chemically setting 





Stainless Steel, 16-8 
0.002 in. per yr 
0.02 in. per yr 
0.02.0.05 in. per yr 
0.05 in. per yr 





Stainless Steel, Type 316 
0.002 in. per yr 
0.02 in. per ys 
0.02.0.05 in. per y 
0.05 in. per yr 





Stainless Steel, 12% Cr 
4 =~ 0.002 in. per yr 
= 0.02 in. per yr 


| 0.02.0.05 in. per ys 
= ~ 0.05 in. per yr 





Stainless Steel, 17% Cr 
$ = © 0.002 in. per yr 
0.02 in. per yr 


= 0.02.0.05 in. per yr 
= » 0.05 in. per yr 





4 = 0.002 in. per yr 
= 0.02 in. per yr 

| = 0.02-0.05 in. per yr 
= > 0.05 in. per yr 





Styrene Copolymers, High Impact 
Sotisfactory 
= Satisfactory for limited use 
VY =  Unsatistactory 





Sultur Cements 
Satisfactory 
Satisfactory for limited use 
Unsatisfactory 





Worthite 
< 0.005 in. per yr 
0.005-0.02 in. per yr 
0.02.0.05 in. per yr 
0.05 in. per yr 


Moy pit ot 


higher temps. | 
im) + 


* 


3”A%, available 
chiorine is 
upper limit 


+ 








Zirconium 


0.002 in. per yr 
0.002-0 02 in. per yr 
0.02.0.05 in. per yr 
0.05 in. per yr 


nane 














+ 


hs 




















November 1954—Cuemic 


Al 


ENGINEERING 





- + - I6TH BIENNIAL REPORT 





lene ycterine 


300 Sulfate Glycol 









































Aluminum 
4 = < 0.005 in. per yr 
= 0.005-0.02 in. per yr 
9 = 0.02-0.05 in. per yr 
= > 0.05 in. per yr 





Asphaltic Resins 
Satisfactory 
Satisfactory for limited use 
VY x Unsatisfactory 





Chiorimet 2 
= < 0.002 in. per yr 
=  0.002-0.02 in. per yr 
8 = 0.02-0.05 in. per yr. 
= > 0.05 in. per yr. 





Chiorimet 3 

< 0.002 in. per yr T + } ' ; , } = j 

$ 0.002-0.02 in. per yr. 4 } } j | | | | & <-Pitting | 
9 0.02-0.05 in. per yr. | 

> 0.05 in. per yr ‘eo on 


’ 








Air free 
Copper, Al Bronze, Tin Bronze | T T 
4 = < 0.002 in. per yr. 
0.02 in. per yr 
8 0.02-0.05 in. per yr 
0.05 in. per yr 





Durimet 20 


4 < 0,002 in. per yr 
: 0.002.0.02 in. per yr. 


mk > 


0.02-0.05 in. per yr. 
0.05 in. per yr. 


wine 


vv 


10 15 





esins + 


m 

. 
o 
™ 

=< 
cod 


Satisfactory 
Satisfactory for limited use 
Unsatisfactory 


—>--H4 Sor Guan ee ee ee ee ee ee ee ee ee ee ee 


wi 








Furane Resins 





4 = Satisfactory 
= Satisfactory for limited use 
V =  Unsatisfoctory 





i 


ph 





0.005 in. per yr 
0,005-0.02 in. per yr 
0.02-0.05 in, per yr 
0.05 in. per yr. 








TTT TTT 











Hastelloy B 
4 = ~ 0.002 in. per yr 
= « 0.02 in. per yr 
0.02.0.05 in. per yr 
0.05 in. per yr. 











| 600 F. ; 
liq. ond 
vapor 
phoses 





Hastelloy C 
4 = ~ 0.002 in. per yr 
=~ 0.02 in. per yr 
L = 0.02-0.05 in. per yr. 
= >» 0.05 in. per yr 





Oj i ig tigi tl 
tt HO 


>. +>+—-+>—_ > 





Hastelloy D 
4 = ~ 0.002 in. per yr 
= ~ 0.02 in. per yr 
e = 0.02-0.05 in. per yr. 
= » 0.05 in. per yr 


SSR Se Geeaeee ae eee ee co | 
































Leet ppl pnp 


SPORES EMaEE< 


++ +—+— 284 








b+ + + 4 
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_] Durichlor 
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TION... 


os 8 


= 








Copper 
Sulfate 
+ 
Pe Os 
| 
T 
~t--$-4- 









































Satisfactory for limited use 
Satisfactory for limited service 
Generally unsatisfactory 
Satisfactory for limited service F- 
Generally unsatisfactory 


Unsatisfactory 
Satisfactory for limited use 


Unsatisfactory 


Attock or decomposition 
Attack or decompesition 


Satistactory 
Satisfactory 


Some attack 


Complete resistance 


Complete resistance 


For limited use only 
Some attack 


< 0.002 in. per yr 
0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per yr 

< 0.002 in, per yr 
0,002-0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per yr 
0.002 in. per yr 
0.02 in. per yr 
0.02.0.05 in. per yr 

> 0.05 in. per yr 
0.002 in. per yr 
0.02 in. per yr 
0.02-0.05 in. per yr 

>» 0.05 in. per yr. 
Satisfactory 
Unsotisfactory 

< 0.002 in. per yr 

< 0.02 in. per yr 
0.02-0.05 in. per yr 

> 0.05 in. per yr 
Satisfactory 
Satisfactory 


KEY TO CHARTS 


Polyvinyl Chloride, Unptasticized 
Rubber (Natural, GR-S) 


fron, High Silicon 
Phenolic Resins 


Rubber, Buty! 


' 
Polyesters 
$ 
v 
é 
v 












































MATERIALS OF CONSTRUC 
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& 
° 





300 eo: 














100 
8) 























50 100 
Conc., % 





Rubber 


v 


Nitrile 
Satisfactory 
Satisfactory for limited service 
Generally unsatisfactory 























—4---4+——-4+—— 
| 








+ 
v 


Satisfactory 
Satisfactory for limited use 
Not recommended 








a 


+ 


| j | 
gz 

+—+—+ ++ 
| i | 
Pe cS 
os oe 





Silicate Cements* 


: 


Satisfactory 
Satisfactory for limited use 
Unsatisfactory 


v 
*Silica-filled, chemically-setting 





os SS 


| 
C,-C,, 500 F. 

T 

+ 

| 

+ 





eee p+. 
| wo 


| 
4 


} 





Stainless Steel, 18-8 


a 
y 


< 0,002 in. per yr. 

< 0.02 in. per yr. 
0.02-0.05 in. per yr. 

> 0.05 in. per yr. 




















Toor 


< 0.02 at 400 F. | 
> 0.05 at 600 F. 





a oe 


4 








So! 


—+—4+—+ 


ons 





Stainless Steel, Type 316 
= < 0.002 in. per yr. 


3 
' 


< 0.02 in. per yr. 
0.02-0.05 in. per yr 
> 0.05 in. per yr. 











mim 








2S08 6° & Dm Bie ews 








Stainless Steel, 12% Cr 


3 
] 


< 0.002 in. per yr. 

< 0.02 in. per yr. 
0.02-0.05 in. per yr. 

> 0.05 in. per yr. 









































, 
| 


' 





Stainless Steel, 17% Cr 


ee 


< 0.002 in, per yr. 

< 0.02 in. per yr. 
0.02-0.05 in. per yr. 

> 0.05 in. per yr. 





























— 


Se OS ae 
| | 
' ] 
] | | 
ee eee ee ee ee | 





<«aei 


< 0.002 in. per yr. 
0.02 in. per yr. 
0.02-0.05 in. per yr. 
> 0.05 in. per yr. 





























4 
“— 











i 


<> 


Hun 


Copolymers, High Impact 


Satisfactory 
Satisfactory for limited use 
Unsatisfactory 




















ae 
>. >. 





Sulfur Cements 


Satisfactory 
Satisfactory for limited use 
Unsatisfactory 

















See aaa: 





< 0.005 in. per yr. 
0.005-0.02 in. per yr. 
0.02-0.05 in. per yr. 
> 0.05 in. per yr. 














4 

















< 0,002 in. per yr. 
0.002-0.02 in. per yr. 
0.02-0.05 in. per yr. 
> 0.05 in. per yr. 
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MATERIALS OF CONSTRUCTION... 





K E Y T 0 C H A R T S Hydrogen Magnesium Magnesium Nickel Potassium 


x“ Peroxide Chloride Sulfate Sulfate Hydroxide 



































Aluminum 








Chiorimet 2 
0.002 in. per yr 
- 0.002 0.02 in. per yr 
0020.05 in peryr 
0.05 in. per yr 


Chiorimet 3 





, Plating sol'r. 


4 = < 0.002 in. per yr | 
= 0002-0.02 in per yr t ; t t + + ‘ ‘ > . ‘se + + 
2 Slight 

+— 


= 0.02-0.05 in per yr j j j | | j } j } } | 
= 0.05 in. per yr A wa pitting 
; ; ; } } } ; ; + ‘ + + + 





Air free Air free Air free 
Copper A! Bronze, Tin Bronze } ’ j t be t t ; ‘ ' : + + 4 + 
4 0.002 in. per yr , ¢ } + oe 


0.02 in. per yr 


= 002.0.05 in per yr ivy, : ee Eas | e. 
= » 0.05 in. per yrs pe 
4 , } } 








Durimet 20 


= 0.002 in. per yr ° t he A 
$= ae eR 


0.002.0.02 in. per yr 


= 0.02.0 05 in. per yr | | | 
= » 0.05 in. per yr mt 





+ ’ 





Epoxy Resins 


, 
4 = Satisfactory | T a a 
> ; + 
t 
} 





Sotistactory for limited use ; 
. Unsatisfactory 


; 





Furane Resins 


Satisfactory 
= Satustactory for limited use 
2 Insatusfactory 





Glass 
4 = 0.005in. per yr 
= 0.005.002 in. per yr 
= 0.02.0.05 in. per yr 
0.05 in. per yr 








Hastelloy B 
4 = 0.002 in. per yr 
c= < 0.02 in. per yr 
= 0.02-0.05 in. per yr 
= 0.05 in. per yr 


ws — a ee >. | a 7 + 





| 
| 

+ 
| 


> 


St SR ac 





| 








Hastetloy C 

0.002 in. per yr 
0.02 in. per yr 
0.02.0.05 in. per yr 
0.05 in. per yr 





Hunn 


| 


eo: 
| 














Hastelloy D 
0.002 in, per yr 
0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per yr 
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K E Y yf O C H A R T Ss Methanol Nickel Nickel Potassium 


300 Nitrate Sulfote Hydroxide 












































| Air free } 





Alkaline | } ‘ + 
- Discolors | 
0.002 in. per yr. : t + 

< 0.02 in. per yr. 
0.02-0.05 in. per yr. 
0.05 in. per yr. 








Durichlor 

Iron, High Silicon if | 
= < 0,002 in. per yr | if | a | | 

0.002-0.02 in. per yr. + T T t T i | | ] r | | May contain 


0.02-0.05 in. per yr } 4 } + + + t ‘ + - t t * sulfur 
0.05 in. per yr. A | a hd | j i } + ] i 4 4 ' = ‘compounds 


} 





wey. 
0.002 in. per yr. Deteriorates 

< 0.02 in. per yr. peroxide 
0.02-0.05 in. per yr + 
0.05 in. per yr. 














0.002 in. per yr. 

< 0.02 in. per yr 
0.02-0.05 in. per yr. 
0.05 in. per yr. 








nun 


ae ee 
pa * eG 
(yy we Se 
=~ 
one 


~e 
pee 





Satisfactory 
For limited use only 
Unsatisfactory 














0,002 in. per yr 

0.02 in. per yr. 

0.02-0.05 in. per yr. 
» 0.05 in. per yr. 





nin 


? 
+ 

t 

| 








& 
* 
* 
pes 


Phenolic Resins 
4 Satisfactory 
Satisfactory for limited use 
v Unsatisfactory 





Polyesters 
4 = Satisfactory 
= Satisfactory for limited use 
VY = Unsatisfactory 





eats OR AE Fa See a ak a Oe Oe oe a 


ot 
a 4 ——4— 


pa. 
 -} 


, oe! +4 2 aS Oe > 
> 





Polyethylene 
Complete resistance 
= Some attack 
V = = Attack or decomposition 


L 





nh 


Polyviny! Chloride, Unplasticized 
= Complete resistance 

= Some attack 

= Attack or decomposition 


- +p --- f+ — ->- + 


os Ee Se a Ob Ie a YR 


v 





Rubber (Natural, GR-S) 


Satisfactory 
Satisfactory for limited service 
Vv Generally unsatisfactory “ i 


Pit 
j ee 
,—— a! 
- 














Rubber, Buty! 
4 Satisfactory 
Satisfactory for limited service 
Vv Generolly unsatisfactory 



























































| 
| 
|| 
| 
SR GS Oe AS Oe Ce Se ee ee 
| ; ! 
Saas was 
| i | 
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Conc., % 








+ 


Rubber, Nitrile 
Sonstoctory 
Satisfactory for limited service t- 
Generally unsotistoctory 














+ 

















+—4F-—_4$ +444 4 











Sotistactory 
Satistactory for limited use 
Not recommended 





| 


$+ +f 


ais 
ee ee 
+—+ | 











ae pe + —_ 
ad ; | ) | . 
TTTTeTTTT TT Tr 
| | | j 
rT ys 
TTT ~N 














Silicate Cements* 





Satisfactory 
Satisfactory for limited use 
Unsatisfactory 

filled, chemically setting 























| 


Stainless Steel, 18-6 

4 = < 0.002 in. per yr 
0.02 in. per yr 

q 0.02.0.05 in. per yr 
> 0.05 in. per yr 





e; 


tt 
a. 











} 


-@ 4+-— +e; al 











r 





| 
See aS 


tt 








Stainless Steel, Type 316 
< 0.002 in. per yr 
< 0.02 in. per yr. 
0.02-0.05 in. per yr 
Stainless Steel, 12% Cr 
4 0.002 in. per yr 














if 














nun 









































> 0.05 in. per yr 
< 0.02 in, per yr 

9 0.02-0.05 in. per yr. 
> 0.05 in. per yr 





























ie ee 
Sera 























HY 


Stainless Steel, 17% Cr 


4 0.002 in. per yr 
< 0.02 in. per yr 











0.05 in. per yr 


4 


j 








0.02.0.05 in. per yr z ‘ | s j o j j 1 i 4 . | eal _ . aa — 
‘ om ~~ 











Discolors, Air free! | 
sulfur-free | come: 


| 





“= 0.002 in, per yr 
0.02 in. per yr 
0.02-0.05 in. per yr. 
0.05 in. per yr 


>. 





Styrene Copolymers, High impact 


= Sotisfoctory 
= Satisfactory for limited use 
= Unsatisfactory 





2 Be SO +4} 


>. 








Sulfur Cements 
Satisfactory 
Sotisfactory for limited use 
Unsatisfactory 


>. 
a 
oe ee a 


~ t+ 
o— 





ee ee 
| 
>... 





> 
» 


pn ah hp ee a HB Oi Gt ae ae A NE Ge eae 





0.005 in. per yr 
0.005-0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per yr 











ao: 
Hunn ¥ 











oe ee ee ee 
| 








Zirconium 
= < 0.002 in. per yr. 
0.002-0.02 in. per yr. 
0.02-0.05 in. per yr 
> 0.05 in. per yr. 
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ba 
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KEY TO CHARTS 


Sodium Zine 
Hydroxide Sulfate 















































< 0.005 in. per yr 
0.005-0.02 in. per yr 
0.02-0.05 in. per yr 
> 0.05 in. per yr 


























ic Resins 





Satisfactory 
Satisfactory for limited use 
Unsatisfactory 





Chiorimet 2 
4 0.002 in. per yr 
0.002-0.02 in. per yr 
9 0.02-0.05 in. per yr Cn i. ee 
0.05 in. per yr | | | | | a | ® Soturated 
| with Cl, 








+ 


= 
— 


Chlori | | 
4 0.002 in. per yr. ] | | f a+ 
0.002-0.02 in. per yr + t + t + a4 + 
i] 0.02-0.05 in. per yr eee Ee bechesie | } ae Al 
> 0.05 in. per yr i | X Saturated 
with Cl | | eee Sea With 10% H, 
t oe 
| Air f 
Copper, Al Bronze, Tin Bronze T | . egy wwe Y i r ee ear 
0.002 in. per yr t } + + + + i! ; 4 4 ‘t 
4 0.02 in. per yr + + t ¢ > + + + + - joe\e 
® 0.02-0.05 in. per yr i} ; | | | eo | | 1 eee 
0.05 in. per yr | eee 
+ 
Durimet 20 
4 = < 0.002 in. per yr 
G.002-0.02 in. per yr 


g * 0.02-0.05 in. per yr 
0.05 in. per yr 


nunn 2 





Hun 








Epoxy Resins 


Satisfactory 
Satisfactory for limited use 


v Unsatisfactory 








Furane Resins 
=  Satisfoctory 
Satisfactory for limited use 
VY =  Unsotisfactory 





0.005 in. per yr. 
0.005-0.02 in. per yr 
0.02-0.05 in. per yr. 
0.05 in. per yr 





Hostelloy B 
= < 0,002 in. per yr. 
= < 0.02 in. per yr. 
4 = 6.02-0.05 in. per yr 
= > 0.05 in. per yr. 





Sea 





Hastelloy C 
0.002 in. per yr. 
0.02 in. per yr 
0.02-0.05 in. per yr. 
> 0.05 in. per yr 


4+— 4-4 - 4-4 








Hastelloy D 
4 = < 0.002 in: per yr. 
= < 0.02 in. per yr. 
= 0.02-0.05 in. per yr. 
= > 0.05 in. per yr 









































eee eS eee 
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KEY TO CHARTS i | ne 
« Carbone ney 


300 Hydroxide 












































0.002 in. per yr 
0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per yr 





iron, High Silicon 
0.002 in. per yr 
0.002-0,02 in. per yr 
0.02-0.05 in. per yr nee! ‘ ; + } + + + + + + 
0.05 in. per yr | | i | | i ¢ ! H & & [A 





0.002 in. per yr eee. 
0.02 in. per yr t ’ + 
0.02.0.05 in. per yr + 4 ; + } + + + + + + 

0.05 in. per yr pee 


naiun 


t 
' 





Air free 
f T 
0.002 in. per yr t T 7 t . - a i i poeee. 
0.02 in, per yr t-— + } + " a _s ee - . . eee 
0.02-0.05 in. per yr | f 
0.05 in. per yr 


nnn 





> 
> +—ji—+4 


Sotisfactory 
For limited use only 
Unsatisfactory 


i i ie 





o> 
nnn 


LAL I 


+ 
HE 


| 











j __ Stress cracks 


0.002 in. per yr 

< 0.02 in. per yr 
0.02-0.05 in. per yr 
0.05 in. per yr 


Phenolic Resins 


= Satisfactory 
= Satisfactory for limited use 


= Unsatisfactory 


Hunn 








> - 





Polyesters 
4 = Sotistactory 
= Satisfactory for limited use 
VY =  Unsotistactory 





Polyethylene 
4 = Complete resistance 
= Some ottack 
VY = = Attack or decomposition 





Polyvinyl Chloride, Unplasticized 
‘ = Complete resistance 


>- 


= Some attock 
= = =Attock or decomposition 





+ 
Rubber (Natural, GR-S) 


Satisfactory 
Satisfactory for limited service 
Vv Generally unsatisfoctory 


+p} 








Rubber, Buty! 


Satisfactory 7 T ; ' + 
Satisfactory for limited service + A — cae 


Generally unsatisfactory 


ee 
> PP 
































November 1954—Cuemicat ENGINEERING 





- - - 16TH BIENNIAL REPORT 





KEY TO CHARTS 


Potassium Potassium Sodium Sodium 
P Sulfate Chloride Hydroxide 





9 






































Rubber, Nitrile 


$ Satisfactory 
Satisfactory for limited service 
v Generally unsatisfactory 





Satisfactory 
Satisfactory for limited use - . , | os ee | 
Not recommended | i i | | | 


+ + 





4 950 dl 


Silicate Cements* 
4 = Satisfactory 
= Satisfactory for limited use 
= Unsatisfactory 
* Silica-filled, chemically-setting 





Stainless Steel, 18-8 
4 0.002 in. per yr 
0.02 in. per yr. 
3 0.02-0.05 in. per yr 
> 0.05 in. per yr 

















=o 


Stainless Steel, Type 316 
4 < 0.002 in. per yr. 
e < 0.02 in. per yr. 


0.02-0.05 in. per yr. 
> 0.05 in. per yr. 
Stainless Steel, 12% Cr 
4 < 0,002 in. per yr. 
< 0.02 in. per yr. 
g 0.02-0.05 in. per yr 
> 0.05 in. per yr. 
Stainless Steel, 17% Cr 
= < 0,002 in. per yr. 
< 0.02 in. per yr. 


0.02-0.05 in. per yr 
> 0.05 in. per yr. 


oo ' 
oe SS a ae ee 
| i 





| 
j 
j 
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Sen See Ean Gee SS SS SS ee Oe es ee es 














< 0.002 in. per yr ] } 
< 0.02 in. per yr - t t t t 
pees 


+ 

0.02-0.05 in. per yr eee 4 ' —- 

> 0.05 in. per yr | | | | eo | 
} | | tress cracks 4 


at higher temps. 

















Styrene Copolymers, High Impact : 1 ee T Tt 
= Satisfactory 4 yA cage : a T t - " 
4 = Satisfactory for limited use t ’ t - + , aA a 
V =  Unsotisfactory j a a 








Sulfur Cements 
4 = Satisfactory 
= Satisfactory for limited use 
V = Unsatisfactory 





< 0.005 in. per yr 
0.005-0.02 in. per yr 
0.02-0.05 in. per yr 
> 0.05 in. per yr 


+ 


++ 


In storage tank 
ro Fy 


= ea & 


Zirconium as i ‘ ha * 
+ t 


< 0.002 in. per yr. 


0.002-0.02 in. per yr 5 | t 
0.02-0.05 in. per yr } | j 
> 0.05 in. per yr. ; | AAA! 
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PART Ill 


DIRECTORY OF 
MATERIALS ® 


For the 16th time we have polled the manufacturers 
of corrosion resistant materials of construction. As 
always they have responded nobly; it has taken 15 
pages to list all the metals, carbonaceous materials, 
ceramics, rubber products and plastics available to 
the corrosion engineer. Warning: The applications 
listed are intended to suggest, in a general way only, 
the field of greatest usefulness for the several mate- 
rials. There is no implication, where, say, sulfuric 
acid is listed, that the material in question will with- 
stand any temperature or concentration of the acid. 
Such limitations exist in every case; they have been 
omitted here because the intent has been general sug- 


gestion, not precise definition, of corrosion resistance. 








Most Important Applications 


Manufacturer 


Materials 





METALS & ALLOYS 


Admiralty 


Corrosive atmospheres, hot and cold fresh water, salt water, weak alkalis, weak mineral 


Corrosive waters, distillery liquors, petroleum products, salt brines. 
acids. 


Fresh and salt water, distillery liquors, petrol. prods. 


Fresh and salt waters. 


Chase Brass & Copper Co., Waterbury, Conn 


Generally available.* 


Scovill Mfg. Co., Waterbury, Conn. 


Generally available.* 


Admiralty, Antimonial 
Admiralty, Arsenical 


Admiralty, Phosphorized 
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wherever 
corrosives 


flow... 


_ try NEW DUR-ACE PIPE 


Dur-Ace is the eighth basic type of corro- 
sion-resistant pipe available from ACE... 
including materials for high pressures, high 
temperatures, strong acids, organic sol- 
vents, etc., and pipe sizes to 24” and above. 
Consult ACE first with any corrosion 
problem. 


MOPre resistant 
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a tough, corrosion-resistant plastic 
with a good cost factor 


Dur-Ace is a new corrosion-resistant, rigid plastic pipe with 
exceptional impact strength and toughness . . . good for 
handling most corrosive fluids in your plant at moderate tem- 
peratures and pressures . . . with low first cost and long life. 


Light in weight, Dur-Ace is odorless, tasteless, and non- 
contaminating. It maintains good strength, rigidity and 
chemical resistance from minus 40 deg. F. to 170 deg. F. 
As shown below, it handles all types of chemicals except a 
few strong acids and organic solvents. Dur-Ace is corrosion- 
‘esistant on the outside too, and saves the cost of painting. 
Electrolytic corrosion and bacteria have no effect on 
Dur-Ace, so it’s excellent for underground lines handling 
water, brine, petroleum, natural gas, etc. 


Successful field installations of thousands of Dur-Ace 
molded fittings have been made. We have job-proved per- 
formance data covering a wide variety of corrosives. 
Dur-Ace is available in pipe sizes from 2” to 2”, Standard 
and Extra Heavy, with a wide variety of fittings. 


CHEMICAL RESISTANCE AT 77 DEG. F. 





SATISFACTORY Ferric Sulphate LIMITED UNSUITABLE 

Acetic Acid 10% Salts of Calcium, Formic Acid 20% Acids stronger than 
Hydrochloric Acid 30% Sodium, Potassium, Hydrofluoric Acid 10% listed ot left 
Sulphuric Acid 50% Ammonium, etc. Nitric Acid 10% Aromatic Hydrocarbon 
Ammonium Hydroxide 28%, Bleaches Phosphoric Acid 50%, Chlorinated Solvents 
Calcium Hydroxide Most Plating Sols. Alcohois Esters 

Sodium Hydroxide 20%, Oil (SAE 10-30) Vegetable Oils Ketones 


WRITE FOR BULLETIN 80A TODAY. 


ACE rubber and plastic products 





AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET - NEW YORK 13, N. Y. 





Chemical Engineering Fundamentals 


Catalysis and Adsorption—I 


THOMAS E. CORRIGAN, Research Engineer, Mathieson Chemical Corp., Brandenburg, Ky. 


Last month we completed our discussion on the 
kinetics of homogeneous reactions (Chem. Eng., Oct. 
1954, p. 210). Now we’re ready to turn our attention 
to a much lengthier subject, the kinetics of hetero- 
geneous reactions. The term “heterogeneous reaction” 
refers to any reaction in which more than one phase is 
involved. 

The most important kind of heterogeneous chemical 
reaction in commercial use is the vapor phase catalytic 
flow reaction. In this case the reactants and products 
are gases and the catalyst is a solid. The solid catalyst 
can be in the form of a fine powder suspended in the 
gas stream (fluidized) or in the form of stationary 
pellets (fixed bed). 

Most of the kinetic theory of catalysis has been devel- 
oped for the fixed bed reactor. However, the rate equa- 
tions can be adapted to fluidized bed reactions. 

Because of their commercial importance, we will deal 
almost exclusively with catalytic vapor phase reactions 
in these sections of CE Refresher devoted to the kinetics 
of heterogeneous reactions. We'll present the back- 
ground and development of the theory of this subject, 
following this general plan: 

¢ Catalysis and Adsorption—I, II 
¢ Catalytic Vapor Phase Reactions—I, II, Ill, IV 
¢ Application of Kinetics—I, II, III 

The two installments on catalysis and adsorption will 
deal with the importance of adsorption in catalysis and 
will present some adsorption theory. 

The installments on the kinetics of vapor phase 
catalytic reactions will present reaction rate equations 
and their relation to mechanisms. They will also discuss 





Nomenclature (Consistent units) 


a,b Empirical constants 

A Reactant 

CA Concentration of adsorbed gas 
Equilibrium constant 
An active center 
Total effective concentration of active centers 
A fraction (usually between zero and one) 
Equilibrium partial pressure of adsorbent gas 
Products 


methods of obtaining and interpreting kinetic data. 
The last installments will consider some applications to 
actual processes and also applications to reactor design. 


Function of a Catalyst 


The use of catalysts to promote chemical reactions 
is becoming increasingly important in industrial proc- 
essing. The catalyst may serve either or both of two 
purposes. It may increase the rate of a chemical reac- 
tion or it may cause one of several possible reactions 
to, take place selectively. 

In the second function, the catalyst merely increases 
the rate of the desired reaction in greater proportion 
than those of undesirable side reactions. If the desired 
reaction is increased so much that the side reactions 
are negligible by comparison, the catalyst is said to be 
selective. 

Ethanol at high temperature could react by either 
of these reactions: 


C,H,OH = C,H, + H,O (1) 

C,H,OH = C,H,O + H; (2) 
With no catalyst present, the pyrolysis of ethanol might 
be expected to yield a mixture of C,H,, HO, CH;CHO 
and H,;. However, if zinc oxide is used as a catalyst, 
reaction (1) is promoted to the exclusion of reaction 
(2). Ethylene and water are the only products formed 
in any significant quantities. If copper is used as the 
catalyst, reaction (2) is the only one which proceeds 
to any great extent.’ 

Another important example is the case of catalytic 
cracking of hydrocarbons. 

In this case it is the selectivity of the catalyst for 
certain cracking reactions that makes its use commer- 
cially desirable. There are many industrial reactions in 
which the use of catalyst is important because of its 
selectivity rather than because it speeds the reaction. 


Rate-Equilibrium Balance in Reactions 


“ ** . 

Raising the temperature of a chemical process also 
serves to speed the reaction, There are two cases where 
this method can not be used, however. One is where 
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BIFURCATOR FAN EFFICIENTLY EXHAUSTS HOT, 


CORROSIVE, FLAMMABLE AND EXPLOSIVE FUMES 


Bifurcator Fans exhaust fumes at top efficiency by avoiding 
a directional change in the air stream, Other fans often 
require a 90° change in direction of the exhaust stream 
with resultant loss in efficiency. 


The fan motor stays clean, cool and accessible. Fumes are 
by-passed (bifurcated) around the motor chamber which is 
completely isolated from the exhaust stream. 


Bifurcator Fan installs just 


A Bifurcator Fan is easily installed . . . just like a flanged section of ‘isn anata. ai oneiaa 


ductwork, It can be mounted horizontally, vertically or at an angle. 
Lightweight and extremely compact, a Bifurcator requires no platform 
or supports. Bifurcators are available in sizes from 1140 CFM (12” 
diameter fan with 1/20 HP motor) up to 45,000 CFM (48” diameter 
fan with 20 HP motor). Housings and fan wheels can be 

fabricated of non-corrosive metals, or can be protected with 

a variety of corrosion-resistant coatings. 


Be ready with the facts about Bifurcators next time you have a 
fume removal problem, Fill in and mail the handy coupon 
below .. . TODAY! 


Cysri tiga) 
asitaags 


- 


sy DEBOTHEZAT FANS DIVISION 
B D pept. CHELIS4 FREE! 
American Machine and Metals, Inc. 


f f fetZ East Moline, Illinois P 
Please send me “Design Data for Exhaust Systems” and 
e 6) P73 ans Bifurcator Bulletin DB-4-52. 
FIRM NAME an Se. ve: os ats 
ADDRESS , 


city 
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the increased temperature shifts the equilibrium ad- 
versely. The other is where the desired products will 
decompose at the higher temperature. 

In these cases the use of a catalyst is desirable and 
its function is to speed up the reaction at a reasonable 
temperature, selectivity being incidental. For an exo- 
thermic reaction, where the equilibrium is affected 
adversely by increased temperature, there is a balance 
between the effects of temperature upon rate and upon 
equilibrium. 

The percent conversion for a given flow rate and a 
given reactor will increase, pass through a maximum and 
then decrease as shown in Fig. 1. The conversion curve 
then becomes asymptotic to the equilibrium curve. The 
use of a catalyst will shift the curve to the left—as 
shown by the dotted line—and make a_ higher 
conversion possible. 


Pseudo-Equilibrium 


In general, a catalyst will speed a chemical reaction 
without having any effect on the equilibrium. This 
means that the rates of the forward and reverse reac- 
tion are affected equally. When only one reaction takes 
place, the above statement is true without equivocation. 

But consider the case where two or more simultaneous 
reactions are possible. Here the presence of a catalyst 
might cause a degree of conversion which is at first 
appearance greater than the equilibrium conversion cal- 
culated from thermodynamics. 

Suppose the following two parallel reactions proceed 
at equal rates with no catalyst present: 

(1) A&R K, = 1.0 

(2) ABS K, = 1.0 
The concentration at equilibrium would be 33.3% A, 
33.3% R and 33.3% S. Now, if the presence of a 
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catalyst affected the rates ot all reactions equally, the 
maximum concentration of R would still be 33.3%. 

However, if the catalyst used increased the rate of 
reaction (1) so much that reaction (2) were negligible 
by comparison, the maximum concentration of R would 
be 50% instead of 33.3%. Apparently a greater yield 
than the theoretical value. 

-The explanation of this anomaly is that in the pres- 
ence of the catalyst the system has reached only a 
pseudo-equilibrium in which reaction (2) has not yet 
begun. Were the system left for an indefinite time, 
reaction (2) would continue to proceed; and as more 
A is consumed by reaction (2), reaction (1) would 
proceed in a reverse direction until the final concen- 
trations were the same as when no catalyst is used. 

These cases of pseudo-equilibrium are quite common 
in catalysis. As a matter of fact, when equilibrium is 
referred to in catalysis, it is usually the pseudo- 
equilibrium that is meant. This is illustrated in Fig. 2. 


Selectivity of Catalysts 


This ability of a catalyst to increase the rate of one 
reaction a hundred- or a thousand-fold while leaving 
the rate of a competing reaction unchanged explains the 
phenomenon of selectivity. For this reason the use of 
catalysts makes possible industrial reactions and product 
yields that never would have been possible without their 
use or that never would have been possible if all catalysts 
speeded up side reactions to an equal extent. 

Unfortunately, the development of the proper catalyst 
for a given reaction remains more an art than a science. 
Much work is being done to relate the physical proper- 
ties of catalysts to their performance, but progress in 
this direction is slow. 

It is usually the role of research chemists to develop 
the best catalyst for a given process and even to establish 
the optimum operating conditions on a laboratory scale. 
However, the chemical engineer should know enough 
about catalysis and catalytic kinetics to be able to 
evaluate a given catalyst on a laboratory scale and use 
data to determine the most economical reactor size 
and optimum operating conditions on a large scale. 


Steps in a Catalytic Reaction 


When a chemical reaction takes place without the 
aid of a catalyst the only steps involved are chemical 
ones. The reaction does not usually take place in the 
one step indicated by the stoichiometric equation. 
Rather, there is a series of simple reactions which may 
involve free radicals or complete molecules. The sum 
of these reactions is the stoichiometric equation. These 
simple separate steps constitute the mechanism of the 
reaction. Every step in the mechanism of a non-catalytic 
reaction is a chemical reaction. 

The case is different in catalysis, however. Here the 
steps that constitute the mechanism are both physical 
and chemical. A complete study of the kinetics of 
catalytic reactions involves the physical laws of diffusion 
and heat transfer as well as the behavior of chemical 
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BUSINESS IN MOTION 





Ts btti CoLheaguse on ee Lavinia es 


Improve quality, reduce production costs — either or 
both. That is the aim of Revere in its relations with 
customers and prospects. Here is an example that is 
rather spectacular. It involves overlaying a silicon 
bronze gasket surface 2!” wide around the periph- 
ery of a 46-inch diameter, 214” thick steel tube sheet 
for a large heat exchanger. 

During a call on the manufacturer Revere was 
given the opportunity to see the overlaying operation. 
It was being done manually, by 
the gas-shielded tungsten arc 
method. Experience showed 
that the time required to com- 
plete the operation was from 
6% to 7 hours. Included in the 
material cost was a full tank of 
argon, price about $26.40. After 
the gasket surface was com- 
pleted, it was machined, which 
sometimes revealed excessive 
iron pickup, caused by differ-. 
ences in welding speed or other 
operator variants. Sometimes 
there would be porosity, sometimes excessive hard- 
ness. Repairing these spots by re-welding meant that 
the surface had to be machined again. 

The company in question is highly skilled, and 
seldom needs to call in people from outside. However, 
this difficult operation was of considerable concern 
because of the size of the contract and the extra costs 
involved. Revere was asked for its opinion. After 
studying the matter, it was suggested that the gasket 
surface could be done more quickly and uniformly 
by semi-automatic methods, using equipment already 


available in the shop. The necessary strict details of 
procedure were developed in the Welding Section of 
Revere’s Research and Development Laboratory at 
Rome, N. Y. so that we were able to prove the method. 
The customer’s shop was then revisited and assistance 
given in setting up the equipment, which included a 
variable-speed welding positioner to rotate the tube 
sheet under a stationary head. On the first sheet over- 
laid by this gas-shielded metal arc process, the time 
required was 49 minutes. 

Time thus was reduced by 
some six hours. Argon consump- 
tion was cut to about 25 cubic 
feet at a cost of about $3, repre- 
senting a saving of about $23 in 
gas alone. Cost estimates of the 
two processes indicated a total 
saving of about $50 per tube 
sheet. Since the manufacturer 
still had over one hundred of 
these heat exchangers to make 
before the contract was com- 
pleted, total savings will amount 

to about $5,000, as a result of the better method. 

It is interesting to note that no Revere materials 
were involved in this work. Nevertheless, Revere was 
glad to do it for an important customer, one who buys 
large quantities of our metals. 

In these days it is more important than ever to hold 
costs down. Perhaps your suppliers have some special 
skills that you could use. No matter what you 
make, it would be wise to seek their collaboration 
on the matter of improving quality, reducing costs, 
or both. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N.Y. 
SEE “MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 
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reactions. The reaction on a solid catalyst may be 
divided into the following steps: 

1. Diffusion of the reactant to the surface of the 
catalyst. 

2. Diffusion into the pores of the catalyst. 

3. Adsorption of the reactant on to the catalyst. 

4. The actual chemical reaction or series of reactions 
which take place in the adsorbed phase on the catalyst. 

5. Desorption of product molecules. 

6. Diffusion of the products to the exterior of the 
catalyst pellet. 

7. Diffusion from the pellet to the main gas stream. 

Steps 1, 2, 6 and 7 are definitely physical steps 
and the rates of these steps are determined by the laws 
of diffusion rather than by those of chemical reaction 
rates. Step 4 includes all of the chemical transforma 
tions that take place which actually transform reactant 
molecules to product molecules. ‘This step is the chemi 
cal reaction proper and is without doubt a chemical step. 

Steps 3 and 5 lie on the borderline between physical 
and chemical. If the adsorption were definitely physical 
they would be classified as physical steps; but if the 
adsorption were chemisorption, these would be chemical 
steps. 

Chemisorption refers to adsorption where there is 
actual chemical combination between the adsorbate 
molecules and “active centers” on the surface of the 
adsorbent. An active center is nothing more than a 
small point on the surface of the adsorbent which is 
capable of chemical combination with the adsorbate. 

Regardless of their nature, the postulation of thei 
existence is the basis of the theories of chemisorption. 
It is believed that the adsorption that takes place on 
the surface of the catalyst is chemisorption. Therefore, 
steps 3 and 5 are usually classified as chemical steps. 

Since the seven steps listed above take place in 
series, it is possible for any of them to control th« 
over-all rate of reaction. If the rate of any one step 
is appreciably slower than that of the others, the ove: 
all rate will adjust itself to that of the slow step. The 
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slow step is known as the controlling reaction step. 

The controlling step could be either a physical or a 
chemical one. The rate of a chemical step is usually 
affected by temperature and pressure only, while the 
rate of a physical step is also affected by such addi- 
tional factors as mass velocity and catalyst size. 


The Physical Steps—Gas Film Diffusion 


If any of the physical steps is the rate-controlling 
one, it is an indication that the catalyst is not being 
used to its fullest capacity. If either step 1 or 7 is rate- 
controlling, it is an indication that either the reactant 
molecules can not be supplied to the active catalyst 
surface or that product can not be removed fast enough 
to keep up with the potential ability of the catalyst to 
cause the reaction to proceed. This is because the 
reactant and product must diffuse through a stagnant 
layer of gas that surrounds the catalyst pellet. 

If step 1 is the slow one, the stagnant layer is of 
product and inert gases; and if step 7 is controlling, the 
stagnant layer consists of reactant and inert gases. 

If the reaction takes place in a flow reactor, as is the 
case in most catalytic reactions, an increase in the 
velocity of the gas through the catalyst bed will lower 
the film resistance and increase the rate of the film 
diffusion steps. Therefore, if step 1 or 7 is controlling, 
the reactor should be operated with a higher flow rate 
and correspondingly more catalyst in order to keep the 
contact time the same. 


Diffusion Through Porous Structure 


Even with a gas velocity large enough to keep the 
film resistance at a minimum, it is still possible that 
the catalyst may not be used to its fullest capacity. This 
is the case when either step 2 or 6 is controlling. 

The physical structure of most catalysts is such that 
the outside surface of the pellet is insignificant when 


compared with the vast extent of interior surface (due 
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to the great porosity of the catalyst pellets). ‘This vast 
surface formed by the interior of the pores is just as 
reactive as the outside surface but not quite so available. 

In order for this surface to be used, the reactant 
molecules must diffuse through the pores and into the 
interior, and the products must diffuse out again. The 
larger the catalyst pellet, the longer is the path of dif- 
fusion to the remote interior of the catalyst pores. Thus, 
if these particular diffusion steps are controlling, use of 
a smaller catalyst pellet will speed up the reaction. 

As size of catalyst decreases, the resistance to internal 
diffusion decreases. But once this resistance is small 
enough so that one of the other steps becomes con- 
trolling, any further decrease of catalyst size does not 
increase the reaction rate. As the catalyst pellet size is 
decreased, the pressure drop through the reactor in- 
creases, increasing costs. 

The optimum pellet size would seem to be one 
just slightly smaller than the smallest size in which 
diffusion through the pores is significant. Fig. 3 shows 
qualitatively the effect of catalyst pellet size on reaction 
rate where all other factors such as pressure, tempera- 
ture and mass velocity are constant. 

However, in estimating the correct pellet size for 
a reaction, such factors as temperature gradients and 
partial pressure gradients both within the catalyst bed 
and within the pellets themselves make the problem 
vastly more complicated than our simplified discussion 
would indicate. 

When experimental data are obtained on a small lab- 
oratory or pilot plant unit for the purpose of deter- 
mining the mechanism and a reliable rate equation for 
the chemical reaction, the experimente: should make 
certain that steps 1, 2, 6 or 7 are not the controlling 
factors in the experimental reactor. 


The Chemical Steps 


The chemical steps include those of adsorption, 
desorption and surface reaction in the adsorbed state. 
We will assume here that the major adsorption factors 
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are those of chemisorption. Possible combinations of 
chemical steps are many and varied. The chemical 
reaction on the surface may involveé‘one or more reactant 
molecules and one or more active centers on the catalyst. 

The adsorption and desorption steps may likewise be 
simple or complex, may involve several adsorbate mole- 
cules or only one, may involve several active centers 
or only one, or may involve dissociation or association 
of the adsorbate. 


Role of Adsorption in Catalysis 


Since adsorption is so important in catalysis we shall 
first discuss some points in adsorption theory. Before 
the surface reaction can take place at least one of the 
reactants must be adsorbed by the catalyst. In this 
respect a good catalyst is also an adsorbent and must 
possess some of the properties of ordinary non-catalytic 
absorbents: a large amount of surface per unit mass. 
As far as the adsorption step is concerned, the catalyst 
is just another adsorbent and the laws of adsorption 


apply. 
Theories of Adsorption 


The theoretical aspects of adsorption are not very 
well developed even at this date. It is generally con- 
ceded that two kinds of adsorption are possible. In 
physical adsorption the adsorbate is merely condensed 
into a thin film (usually conceded to be mono-molec- 
ular) upon the surface of the adsorbent. The forces 
retaining the adsorbate in this state are purely physical 
and are called van der Waals forces. 

It is interesting to note that many heats of adsorption 
closely approximate the heat of vaporization of the 
adsorbate. Van der Waals forces are fairly weak and 
physically adsorbed substances are not too strongly held. 

The other type of adsorption is called activated ad- 


sorption, chemical adsorption or simply chemisorption. 


Here the adsorbate is much more strongly bound than 
in physical adsorption, and the heats of adsorption are 
of the same order of magnitude as those of chemical 
reactions, In this form of adsorption it is believed that 
there is an actual chemical combination between the 
adsorbed molecule and the active genter on the surface. 
Chemisorption is the type which is important in 
catalysis. The surface compound formed on the catalyst 
is more reactive than the original adsorbate molecule; 
it is more subject to reaction. 


The Freundlich and Langmuir Equations 


There have been many equations representing equi- 
librium adsorption data. The two most familiar and 
most widely applied are the classical empirical equation 
(known as Freundlich’s equation) and the Langmuir 
isotherm. 

The Langmuir equation has a theoretical basis but it 
does not hold for many substances. The Freundlich 
equation is empirical but has been found to hold in 
many cases where Langmuir’s does not. In these cases 
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it is common chemical engineering practice to use the 
Freundlich equation 
C4 = apa" (3) 

where c, is the concentration of adsorbed gas, a is an 
empirical constant, n is.a fraction (usually between one 
and zero) and p, is the partial pressure of the adsorbent 
gas at equilibrium conditions. 

The Freundlich equation was first conceived because 
a plot of the equilibrium concentration vs. the partial 
pressure of adsorbate resulted in a straight line on log- 
log graph paper. This equation, in log form is: 

logca = n log pa + loga 

and the constants can be determined from the slope 
and intercept of the line. 

The Langmuir isotherm has a more theoretical basis 
since it is a derived equation. Its form is: 


ca = abpa/(1 + bpa) (4) 
where a and b are empirical constants and c, and p, 
have the same meaning as above. In spite of the 
empirical basis of one equation and the theoretical basis 
of the other, there is some relation between the two. 
If the equilibrium partial pressure of the gas were very 
high or the value of b large, the unity term in the 
denominator of the Langmuir equation would become 
insignificant. Then the equation would reduce to: 


Ca =a (5) 

Considering the exponent of p, to be zero, Eq. (5) is: 

Ca = apa’ (6) 

At very low pressures or where b is small but a is large, 
the Langmuir equation becomes: 


Ca = abpa (7) 


Here the exponent of p, is one. It would seem logical, 
however, that at intermediate pressures an equation 
containing some value of n between zero and one would 
successfully represent the experimental data over a 
fairly narrow pressure range. This is, of course, the 
Freundlich equation, 

From this discussion it might seem that the Freund- 
lich equation were a special case of the Langmuir 
equation. There are cases, however, where it will hold 
but Langmuir’s will not. Both Langmuir and Freund- 
lich equations are but special cases of a more general 
expression for equilibrium adsorption. 


Derivation of Langmuir’s Isotherm 


Before we develop the more general equilibrium ad- 
sorption equations, let us examine more thoroughly the 
concepts leading to Langmuit’s equation. It is interesting 
to note that LAngmuir’s equation can be derived either 
by assuming purely physical adsorption (as Langmuir 
originally derived it) or from the concept of chemisorp- 
tion on active centers. The same equation results. 

Langmuir’s equation can be obtained more directly 
from the theory of chemisorption on active centers.’ 
Let’s assume that a molecule of free gas, A, reacts with 
an active center, I, on the surface of the adsorbent to 
form a surface compound, Al, which is an actual chem- 
ical combination of A and I. The reaction is: 
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A+l2Al 
This reaction, like any other chemical reaction would 
obey the laws of chemical equilibrium and we can write 
an equilibrium equation, 
K = cai/eipa 
where c,,; is an effective concentration of the surface 
compound (adsorbed A) per unit mass of adsorbent; 
and c, is an effective concentration of unreacted active 
centers upon the surface of adsorbent per unit mass. 
This equation is not useful in this form because it 
contains the term c,, a variable whose value can not 
be measured. To put the equation in a useful form it 
is necessary to eliminate this variable. If we let L stand 
for the total effective concentration of active centers— 
whether occupied or not—then 
L=at+ca 
The elimination of c, between these two equations 
results in 
L = cai/Kpa+ca 


car = LKpa/(1 + Kpa) (8) 
Eq. (8) is also Langmuir’s isotherm. 

Therefore it appears that Langmuir’s isotherm applies 
as well to chemisorption on active centers as to physical 
mono-layer adsorption. In the case of chemisorption, 
though, Langmuir’s equation is limited to the special 


_ case where a single gas molecule is adsorbed on a single 
- active center. It does not involve any further compli- 


cations such as dissociation or association in the ad- 
sorbed state. Langmuir’s equation does not provide 
for the presence of a second gas—the case of binary 
adsorption. 
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relation of the general adsorption equation to 
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Rugged, Versatile 
Temperature Transmitter 
~ Improves Remote Control 


There is no easier, simpler way to measure 
remote temperatures, fast, over so wide a range, 
with such high sustained accuracy, and at so 
low a cost! 

Between the limits of —100°F. and +1000°F., 
with operational spans of 50°, 100°, 200°, and 
400°F, this rugged, highly responsive instrument 
performs outstandingly under the most severe 
conditions. It is fully compensated for ambient 
temperatures and pressure, and is insensitive 
to mechanical vibration. 

Derivative action can be furnished for opti- 





mum performance when substantial thermal or 
transmission lags exist. 

With its weatherproof housing and integral 
mounting bracket, it can be installed in any 
hazardous, corrosive, or outdoor location. Trans- 
mission lines are %" O.D. tubing — no trouble- 
some conduit, no costly capillary to run. 

Write for Bulletin 13-17. It explains fully why 
the Foxboro M/12A Temperature Transmitter 
gives better performance with lower installation 
and maintenance cost. The Foxboro Company, 
3611 Neponset Ave., Foxboro, Mass., U.S.A. 
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Novel Coil Supplies Heat to 
Cone Bottom Storage Tank 


SranLey Grosset and Herman D’Auterio, Project 
Engineers, Barrett Div., Allied Chemical & Dye Corp., 
Philadelphia, Pa. 


% September Contest Prize Winner 


During one phase of a process for the manufacture 
of a synthetic resin, the molten product is kept in a 
storage tank prior to sending it to the chipping ma- 
chines. It is imperative that the resin be kept in the 
molten state because if solidification occurs the only 
way to clean the tank and plugged lines is with a pickax. 


To insure against this happening, the tank is 
equipped with an internal heating coil which rests 
on the sloping sides of the cone bottom. There is, 
however, a section of the cone bottom between the 
bottom of the inner coil and the outlet nozzle of the 
tank (containing approximately 50 gal.) that would 
not receive sufficient heat, and it was therefore decided 
to provide an outside heating coil for this section. 

I'he sketch above shows the construction of this coil. 
Angles clips 1 x 1 x 4 x 1 in. were tack-welded on 
opposite sides of the tank in a staggered arrangement 
(1). Six triangular plates (2) and six rectangular plates 
(+) were welded to the bottom and sides of the cone 
bottom, respectively, and six clamping bars (3) were 
bolted to them. The coil, made of 3-in. nominal copper 
tubing, was wound around the cone, being held in place 

the angle clips and clamping bars. After the coil had 
been assembled, a reflecting plate (5) was bolted to 
the clamping bars and the whole setup covered with 
l‘oamglas insulation. 
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Beam Handles Chiorine Cylinders 


Paut C. Zremxe, Safety Engineer, Oak Ridge, Tenn. 


Much hard labor can be eliminated in the handling 
of chlorine cylinders when the aid of mechanical devices 
is enlisted in the service of the warehousemen.  Illus- 
trated is a beam fabricated in the rigger’s loft from sev- 
eral scrap pieces of channel iron, a piece of 4-in. plate, 
six spacing washers and three bolts. The center plate, 
with its oval slot for engaging the hoist sheave hook, 











*&September Contest Prize Winner. 


“O-Ring Sandwich Forms 
Manometer for Level or 
Pressure Measurement.” 


A prize of $50 in cash will be awarded to 
Roy D. Peak, Pratt & Whitney Aircraft 
Div., United Aircraft Corp., Oak Ridge, 
Tenn. Mr. Peak’s novel and valuable 
idea will be described in the December 
issue. 


$50 PRIZE FOR A GOOD IDEA— 


Until further notice the Editors of 
Chemical Engineering will award $50 
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cash each month to the author of the 
best short article received that month 
and accepted for publication in the Plant 
Notebook Each month’s winner will be 
announced the second following month 
and published the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST-—Any 


reader of Chemical Engineering, other 


than a McGraw-Hill employee, may sub- 
mit as many entries for this contest as he 
wishes, Acceptable material must be pre- 
viously unpublished and should be short, 
preferably not over 500 words, but illus- 
trated if possible. Acceptable but non- 
winning articles will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chem- 
ical engineers. Address Plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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PLANT NOTEBOOK ... 


as well as the two hooks for engaging the chlorine 
cylinder chimes, are torch-cut from the plate stock. 
The cut edges are then dressed smooth on a heavy- 
duty emery wheel. Even the three holes in the channel 
beam assembly are torch-cut by cautious use of the 
torch flame. The spacing washers were cut on a power 
hack saw from extra heavy pipe stock. 

The beam replaces a forked-chain arrangement which 
presented headroom limitations because of its length. 
To have reduced its length would have permitted 
higher hoist travel but would have imposed a terrific 
additional stress on the chain because of the reduced 
angle between chain and cylinder top. The very short 
measurement between the beam’s hooks and the slotted 
hoist ear permits stacking an extra tier of cylinders on the 
warehouse “mule”—a flat-bed remodeled Model A Ford 
truck, reserved for hauling materials not suited for 
handling by fork lift trucks. The mule loads its cylin- 
ders parallel with its axis, whereas the fork lift truck is 
required to carry its burden at right angles to the front 
assembly. Aisle widths prohibit the’ latter practice. 
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Nomograph Gives Film Coefficient 
For Exterior Tabular Coolers 


D. S. Davis, Professor of Chemical Engineering, Vir- 
ginia Polytechnic [nstitute, Blacksburg, Va. 


Some simple coolers are designed so that water 
trickles by gravity over the outside of long tubes. For 
such coolers, Hutchinson (“Industrial Heat Transfer,” 
p. 94, Industrial Press, New York, 1952) gives an 
equation equivalent to h = 51.6 (w/LD)*, where 
h = water film coefficient of heat transfer, Btu./ (hr. sq. 
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ft. °F.); w = rate of flow of water, Ib./hr. D = outer 
diameter of tube, in.; and L = length of tube, ft. 

The accompanying nomograph provides a_ rapid, 
convenient, and accurate means of solving this equa- 
tion. The use of the chart is illustrated as follows: 
What is the water film coefficient of heat transfer for 
water trickling by gravity over a 4-ft. tube (outer 
diameter, 1.00 in.) at a rate of 100 Ib./hr.? Following 
the key, connect 100 on the w-scale with 1.00 on the 
D-scale and note the intersection with the « axis. 
Connect this point-with 4 on the L-scale and read the 
desired value on the h-seale as 151 Btu./ (hr. sq. ft. °I’.). 


nm 
o 


tp tt te tee 
wo 


/ 


@Ws5 


/ 


/ 

/ 
414-444 
+ VF on 


ad 
~™ 
o 


Speed (rpm)- Capacity (gpm) 
/ 
a 


rocteristics 


/ 
g 
power 


Reference line 


Parent arerarwewee 
 & 
4 
> 
® 


~ | vw aw 
Total dynamic 


gi 


\Original values of cho 
nm uw 
Ww au n/ 
Broke horse 


Ye 


\ 














Chart Corrects Pump Characteristies 
For Changed Operating Speed 


M. Ruopen, Crystallizer Dept., Struthers Wells Corp., 
Warren, Pa. 


All centrifugal pumps are designed to give service 
under a variety of conditions. Such a pump may be able 
to pump anywhere from 20 to 100 gpm. at heads rang- 
ing from 20 to 120 ft. The actual operating point 
depends on the speed at which the impeller is driven. 
Each type of pump has certain characteristics, but 
within this group each individual pump is different. 
Therefore, pump manufacturers usually give actual test 
curves for pumps which must work under certain 
conditions of capacity and head. If this pump is now 
switched from its original use to some other job well 
within its operating range, the new conditions may not 
fall on the characteristic curve given. 

However, it is known that following relations hold: 
(1) Capacity is a linear function of the impeller speed; 
(2) total dynamic head is a function of the square of 
the speed; and (3) brake horsepower is a function of 
the cube of the speed. Therefore, characteristic curves 
for other speeds may be calculated. The nomograph 
given here solves all three relations at one setting. 

Example—A pump driven at a speed of 1,160 rpm. 
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Check the following pelleting advantages. Relate them to your materials 
and processes. You may discover new ways to cut your costs and improve 
your products and your process. 


1. Pelleting reduces or eliminates the dusting characteristics of materials. 


2. Pelleting helps preserve original moisture content, chemical analysis and other 
properties. 


3. Pelleted materials flow freely, can be binned, sacked, and packaged easily. 
4. Hard, shiny pellets have greater sales appeal than loose material. 


5. Déensifying materials-in-process through pelleting improves their filtering qual- 
ities, permits granulating, and decreases dispersion rate. It also greatly in- 
creases density, facilitating storage and shipment. 


Such materials as ammonium chloride, insecticide dusts, clay, citrus meal 
for use as an antibiotic carrying agent, fertilizer, granular hygroscopic 
products, and many others are often pelleted to great advantage. 

Let a Sprout-Waldron Man survey your products and processes—without 
cost or obligation—with an eye to increasing your profits. Sprout-Waldron’s 
equipment and vast experience in adaptioneering pelleters for use in many 
fields may be of value to you. Write for details! 


sprour-waoron CONTINUOUS PELLETER 


This machine produces top-quality pellets in tremendous volumes at reason- 
able investment and low operating cost. Small and large pellets—even 1” 
cubes—can be produced in many shapes and sizes. Pellets 3/16” in diameter 
and 1/4” long can be produced from some materials at capacities of 10 tons 
or more per hour with only 75 h.p. The advanced features of this machine 
are unequalled in the industry. 


Quiet V-belt drive. 


Exclusive hinged die casing 
for easy access. 


Revolving die cover and 
material-lifting flights assure 
long roll life . . . greater 


Corrosion-proof, stainless — “7PSIt¥- 


steel construction of feeder- 
conditioner and spout. 


Entire mill uses only 4 stand- 
ard main bearings. Overall 
height, only 5 ft. 


(A smaller sized model is also available.) 


WRITE FOR DETAILS! 


SPROUT-WALDRON 
—_— Manufacturing Engine Since 866 


Equipment for SIZE REDUCTION - MIXING & BLENDING « PELLETING @ 


CUBING * BULK MATERIALS HANDLING * PRODUCT CLASSIFICATION 
Facilities for fabricating, machining, custom founding, 


15 LOGAN STREET - 


—v 





fory testing 


MUNCY, PA. 
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YOUR INVESTMENT PROTECTED 
Our 88 years of service to indusity 
is good asswrance that you con ob- 
tain. parts and service for the life 
of your Sprout-Waldron equipment, i 
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PLANT NOTEBOOK ... 


has a capacity of 57 gpm. at 40 ft. head; the brake horse- 
power is 14 hp. Find the operating characteristics if 
the driver is speeded up to 1,450 rpm. 
Solution—Connect 1.160 on the Original-Value line 
and 1.450 on the Speed-Capacity line and extend by 
Line (1) to the reference line. To find the new capacity 
in gpm., connect the reference point by Line (2) with 
5.7 on the Original-Value line and read 7.1 (or 71 


Viscosity ratio p/p, 


gpm.) on the Speed-Capacity line. To find the total 
dynamic head, connect the reference point by Line (3) 
with 4.0 on the Original-Value line and read 6.2 (or 
62 ft.) on the Total Dynamic Head line. Finally, to 
find the brake horsepower, connect the reference point 
by Line (4) with 1.5 on the Original-Value line and 
read 3.0 (or 3.0 bhp.) on the scale which gives Brake 
Horsepower. 


equations beyond the limits of 
previous experience. The ex- 








perimental data show that the 
Nusselt number hD/k is not pro- 
portional to the Prandtl number 
cu/k to the 4 power when the 
Prandtl number becomes much 
smaller than one. The meager 
data on heat transfer with liquid 
metals that seem to be free from 
contact resistance are confined 
almost entirely to mercury, so- 
dium, and sodium-potassium al- 
loy. To account for these data 
Lyons’ offered the empirical 
equation: 


hD _ (DG ey» \*" 
~ + 7.0 + 05 ( aoe ) 


This has been checked for 


























the liquid metals mentioned. 
It would be interesting to check 
it for nearly pure liquid potas- 
sium having a Prandtl number 
of about 0.1. Mercury, liquid 
sodium, and the eutectic alloy of 
sodium and _ potassium have 
Prandtl! numbers between 0.01 
and 0.02. The above equation 
intersects that of the more fa- 
miliar Dittus-Boelter equation’ 
at Prandtl numbers between 0.8 
and 1.0 depending upon the 
value of the Reynolds number, 
DG/u. 

Lyons and others present a 


Fig.2 
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Prandtl number cyu/k 


New Charts Help Obtain Convection 
Heat Transfer Coefficients 


Hersert T. Bares, Associate Professor of Chemical 
Engineering, Department of Chemistry and Chemical 
Engineering, University of Nebraska, Lincoln, Neb. 


Interest in liquid metal heat transfer is becoming 
great because in many cases atomic power reactors will 
probably be cooled in this way. Such tests of convec- 
tion heat transfer coefficients as have become available 
show again the danger of attempting to extrapolate 


2 466 
af logarithmic plot of Nusselt num- 
ber versus Pectlet number which 
outlines the situation. Unfortunately this is hard to 


use, and it would be desirable to combine the new 


NOMENCLATURE 


Specific heat, Btu./(Ib. ° F.). 

Tube diameter, ft. 

Factor given in Fig. 2. 

Mass velocity, lb./(hr. sq. ft.). 

Heat transfer coefficient, Btu./(hr. sq. ft. ° F.). 
Sieder and Tate factor. 

Thermal conductivity, Btu./(hr. ft. ° F.). 
Viscosity, Ib. mass/(ft. hr.) 

Viscosity at temperature of wall. 

Factor given in Fig. 1. 


> Titel” J 


= 
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If you merely want to remove free 
moisture and don’t need close 
temperature control — read no fur- 
ther. But if temperature variations 
in your drying operation are impor- 
tant —if you have to avoid chemical 
or physical changes in your raw 
material like poison— or even if 
you have to induce them — Fluo- 
Solids may be your answer. 


Why FluoSolids? Well, mostly be- 
cause it involves techniques that are 
radically different from conventional 
drying methods. More specifically, 


*DORRCO 


WORLD -WIDE RESEARCH 











Typical Dorrco FluoSolids System utilizing single- 





compartment 


Reactor for critical temperature drying. 


designed for the job where exact temperature 
control is essential to eliminate or induce chemi- 
cal or physical raw material change. 


because it lets you control tempera- 
ture precisely and automatically 
(within 10 to 20 degrees). You’ll get 
completely uniform temperature 
throughout the entire fluidized bed 
without hot spots — and that means 
product uniformity. Oil, Gas or 
Coal can be used as fuel. 


There are other advantages too. 
You can cut fuel requirements by 
the use of a multiple compartment 
FS Reactor — which puts otherwise 
wasted heat to work. You'll find op- 
erating costs low because of com- 


*Reg. U. S. Pat. Off. 


° 


plete yet simple instrumentation. 
And maintenance costs are surpris- 
ingly low because no moving parts 
are required in the Reactor itself. 

Important point is though, Fluo- 
Solids is the best answer yet to the 
critical temperature drying job. And 
from the capacity standpoint, single 
units can handle from 10 to 500 tons 
per day depending upon individual 
job requirements. 

We'd like to send you more de- 
tailed information. No obligation of 
course. The DorrCo.,Stamford, Conn. 


Y Ye 
¢ 4 
« 5 


“Bitter tools TODAY to mest tomorrows demand 


ENGINEERING 


* EQUIPMENT 


THE DORR COMPANY © ENGINEERS + STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world. 
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PLANT NOTEBOOK .. . 


equation with some presently accepted design pro- 
cedure, 

The Sieder and Tate procedure’ recommended by 
the Tubular Exchanger Manufacturers’ Association‘ is 
adaptable to this purpose. It is only necessary to rede- 
fine the Sieder and Tate j factor as follows: 


(2) (2 )-(2) 


where @ = (/ ju) 
St = (cyu/k)** when (eu/k) > 1 


j= ai oe + ( Se alle ce \<1 
0.025 (DG/y)** k k 


The function f has been made the subject of a sep- 
arate chart (Fig. 2), with Prandtl number as the 





Solenoid - a 


voive B 
Limit Ri 
“aT cya 
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/ 
«To lolve 
and 
pump 


Dilution water or 
process liquid 























To 
process |! 











Constant-Level Mixer Provides 
Diluted Process Liquids 


WiuiaM S. Gorman, JRr., Quality Supervisor, National 
Gypsum Co., Pryor, Okla. 


When extreme accuracy is not required, the simple 
ratio-controlled mixing tank shown here is an effective 
means of supplying mixed process liquids at relatively 
minor equipment expense. Quite often increases in 
production capacity, or process modifications, will call 
for higher efficiencies or greater uniformity of product, 
which can sometimes be attained through use of more 
dilute solutions, or through the premixing of two or 
more liquids, That is the sort of situation where the 
arrangement illustrated can be of value. 

The idea is fundamentally very simple. ‘The mixing 
tank is made by partitioning off a part of an existing 
liquid storage tank, the main portion of the tank being 
reserved as a supply tank for one of tne process liquids. 
The other—dilution water or another liquid—is avail- 
able under constant pressure. The flow of both will 
then be controlled by manually adjusted valves A and B, 
set to deliver the desired ratio. As long as the level in 
the mixing tank is below the set point, solenoid valve B 
and pump C will deliver the two liquids to the mixing 
tank, At the desired level in the mixing tank the limit 


primary variable and having several lines at various 
Reynolds numbers. The usual Sieder and Tate chart 
is also reproduced in Fig. 1. The systematic procedure 
now becomes as follows: (1) Calculate the Reynolds 

If this is below 10,000, calculate the L/D 
(2) From Fig. 1 read off j. (3) Calculate 
u/u» and read ¢ from Fig. 1. (4) Calculate the 
Prandtl number and read f from Fig. 2. (5) Using 
the values of j, @ and f just found, calculate the con- 
vection coefficient of heat transfer from: 


h = (k/D) « (j/f¢) 


number. 
ratio. 
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switch, operated by the float, will shut off both flows 
since it is wired to both Valve B and the motor of 
pump C, 


Pressure Vessel Level Read by 
Novel Magnetic Gage 


Massimo RosicareLut, Maintenance Executive, Societa 
Agricola Italiana Cellulosa, Torviscosa, Udine, Italy. 





The measurement of 
the level in pressure 
vessels poses many prob- 
lems, which cannot al- 
ways be solved by con- 
ventional level gages. 
For instance, the level 
of the contents of chlo- 
rine tanks cannot be 
measured with either 
gage glass or with hy- 
drostatic-type meters. 
lor such measurements 
some years ago I devel- 
oped a magnetic-transmission level gage, which is still 
operating with satisfactory results. 

On the top of the vessel I fitted a non-ferrous (non- 
magnetic) vertical pipe, as high as the vessel is deep. A 
cap closes the top of the pipe. An iron float with a non- 
ferrous stem is arranged to move up and down in the 
vessel. The stem carries a permanent magnet at its top, 
rubber or PVC covered. Outside the pipe is a set of 
magnetic needles which are carried by a nylon thread. 
The torque resistance of the thread is very small but not 
equal to zero. 

When the level raises the float, stem and magnet 
follow. The magnet attracts the nearest needles, so that 
the needle alignment varies. Level is read on an appro- 
priate scale against which the profile of the deviated 
needles appears. It is very easy to estimate visually the 
exact point of the level, since the needles describe a curve 
whose maximum corresponds to the level. 


Non -magnetic Scole 
pipe~. : 
Mognetic, | 
needies : 
Permanent 
magnet ~ fh 
Nylon , 
thread---- 
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Struthers Wells Corp. needed top dimensional 
accuracy and material quality for tubes 
for these heat exchangers. TRENTWELD 
uniformity is ideal for efficient shop assembly, 
and has always worked out to the complete 
satisfaction of Struthers Wells customers. 


TRENTWELD Stainless tubing 


It takes specialists to manufacture stainless welded tubing of 
uniformly high quality. That’s why TRENTWELD is the pre- 
ferred standard for quality wherever stainless or high alloy 
tubing is required. 

For TRENTWELD stainless tubing is the product of tube 
mill specialists. The unique Trent process results in a uni- 
formly sound weld indistinguishable from the parent metal — 
and equal or superior to it in strength, ductility and corrosion 
resistance. 

Don’t forget, too, that Trent offers you the widest size range 


FREE — ask for your copy of the 
new book “Trentweld Stainless 
and High Alloy Tubing.” You'll 
find practical details on —. 
tions, plus full tables on physical 
’ and chemical properties, and 

weights per foot on the sizes and 
> grades you need. Send for your 
i copy today. 


TRENTWELD 





found anywhere. 4%” to 40” O.D. are standard sizes...and 
even larger diameters are available if you need them. 

So, whether you need stainless tubing for heat exchangers 
or kiln dryers...fountain pens or frying pans—for any re- 
quirement for stainless or high alloy tubing — remember: you 
can’t buy better tubing than TRENTWELD. 





C5 Yors 
aod 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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Heres How To Hold On 
ROCKWELL-Nordstrom 





It takes a really efficient valve to hold 
light ends and petrochemicals. Rockwell- 
Nordstroms are the ideal valves for these 
services because they assure positive, de- 
pendable control with a minimum of 
maintenance. 


A pressurized lubricant film between the 
valve plug and the body seals even the 
lightest hydrocarbons and eliminates un- 
certain metal-to-metal closure. 


Pressurized lubrication also eliminates 


BUTANE STORAGE the rockwett-Nord- 


strom valves on these butane storage tanks 
provide ‘no leak" service whether operated once 
a month or once every hour. Valve wrenches tell 
at a glance if the valve is open or closed. 





metal-to-metal friction on the working 
surfaces which means long-term economy 
in the maintenance of the hundreds of 
valves used in each refining and petro- 
chemical operation. Less wear means less 
care and replacement . . . lower costs. 


Rockwell-Nordstrom valves are manufac- 
tured in sizes through 30 in. Certain sizes 
are available in pressure ratings of 10,000 


lb WOG. 


Find out how Rockwell-Nordstrom valves 


FRACTIONATING these rockwell-Nord- 


strom plug valves on a light ends fractionating 
unit can really be depended upon to do the job. 
Pressure lubrication keeps them ready for instant 
operation. 





To Light Ends 
VALVES. 








can give you better service, greater effi- 
ciency, and lower operating cost than any 
other valve you’ve ever used. Write today 
to Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. Canadian Valve Licensee: 
Peacock Brothers Limited. 


ROCKWELL-Nordstrom VALVES 
Lubnicant-Sealed tor Postive Shut OF 


ANOTHER & PRODUCT 


ALKYLATION UNIT rockwett-Nordstrom 


valves handle both the light ends and the sulphuric 
acid in an alkylation unit. 





._ ROCKWELL FITTING 
For Gun Or Stick Lubrication 


“S—~. WRENCH SQUARE 


One-Quarter Turn To Open 
Or Close Valve 


LUBRICANT CHAMBER 
Provides Means For 
Jacking Plug If Necessary 


LUBRICANT GROOVES 


A Perfect Seal... Cut-Offs 
Prevent Leakage Into Line 


TAPERED PLUG 


Maximum Strength... Perfect 
Seating... SeatNever Ex posed 





POLYMERIZATION UNITS For ceaty 


tough service this 6 in. hard faced Hypreseal is 
the valve. Used here on the process header 
manifold to the inlet of catalyst tower on a 
polymerization unit, this valve will give long-life, 
trouble-free service. 








Vou LA nd Your V ful Edited by Hugh T. Sharp 


How Hooker Electrochemical Co. is .. . 


Developing Tomorrow’s Executives Today 


¢ Compare your company’s management development program—if any. 


* See what can be done for engineers and executives. 


¢ Check the unique features of Hooker’s plan for workable ideas. 


Incorporating several unique 
features—including temporary pro- 
motions, which give a man a 
taste of handling greater respon 
sibilities for a limited length of 
time, and a_ practice of inviting 
younger men to sit in on mect 
ings or discussions with their su- 
periors — Hooker Electrochemical 
Co. of Niagara Falls, N. Y., has 
evolved a management develop- 
ment plan that’s paying off. 

An informal program, although 
it is admittedly becoming more 
and more formal, the Hooker plan 
boasts the first requirement of any 
workable management development 
program: active, intelligent, top 
management backing. Hooker's 
executives fee] that the job they 
do in finding and training the com- 
pany’s future leaders is a_ real 
measure of their own managerial 
ability. 


Looking for Leaders 


Feeling that the biggest benefits 
come from such a program only 
, when the greatest number partic- 
ipate, Hooker has endeavored to 
include as many employees as pos 
sible. This philosophy effects the 
company’s engineers from the first 
employment interview. Although 
it is naturally interested in the engi- 
neer’s technical background and 
attainments, the company also seeks 
to discover and appraise whatever 
leadership talents he may possess. 

This appraisal of an applicant's 
growth potential swings a lot of 
weight in the selection and hiring 
process. 

After hiring, the young engineer 


is usually assigned to the process 
study group, as a “‘troubleshooter” 
for existing processes. 


Given Varied Assignments 


His assignments give him an 
opportunity to use his knowledge 
and abilities in a variety of ways. 
Perhaps he'll be called upon to 
make a study of process economics 
in the light of changed market con- 
ditions. Or maybe he'll go into 
the plant to gather production 
data on a particular operation and 
to dope out a method to increase 
its efficiency. 

In any event, his work will take 
him all over the plant, under able 
supervision, and give him a chance 
to do a job. 

This last is a result of Hooker’s 
belief that when the young engineer 
gocs to work he generally does 
not wish to go back to school. He 
is most interested in getting into 
work that will require him to apply 
his knowledge and abilities, and 
give him the on-the-job experience 


he lacks 


Observed on the Job 

As the young engineer goes 
about his assignments he gets to 
meet people throughout the com- 
pany; his work and attitudes are 
observed, his name starts to appear 
on reports and the like and his 
aptitudes become more clearly evi 
dent. 

This process of observation, de- 
tection and recognition of special 
abilities is one of the most im- 
portant phases of the development 
program. Special assignments are 
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often worked out to test and de 
velop these special abilities. 


Rated Yearly 


Along about this stage of the 
game the engineer is rated by his 
superior. Ratings 
cover some 16 aspects of his work— 
ranging from job performance, on 
through such characteristics as 
initiative, character, emotional 
stability and resourcefulness, to his 
general health. Usually two or more 
superiors will rate the man inde- 
pendently. Management _ insists 
that the engineer’s superior then 
tactfully, but frankly, discuss the 
ratings with the man. 

It’s been Hooker's experience 
that people rarely recognize many 
of their own weaknesses, and that 
they are invariably helped by these 
discussions. The discussion, how- 
ever, must be analytical, not de- 
structively critical, and in pointing 
out areas of weakness the man must 
also be told how to apply corrective 
measures, 

These ratings, and the follow-up 
interviews, are an annual ‘fixture. 
They serve to chart the engineer’s 
progress and to keep both the engi- 
neer and management informed on 
his status and progress. 


systematically 


The First Move 


The process study group is 
looked upon as a well from which 
the various departments can draw 
replacements and staff additions 
The head of the interested depart 
ment talks over his needs with the 
vice president in charge of indus- 
trial relations and the two review 
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Louisville Method 


In our lab, small Louisville Dryers solve big drying 





problems for customers 


Here’s where Louisville Dryer performance is proved before you 
buy. In our East Chicago pilot plant, pilot dryers duplicate on a 
small scale the exact conditions of any drying process. From their 
operation, our drying specialists get the answers to questions like 
these: What size should it be? Which dryer type is best? What 
special design features will improve operation? What experience 
from our thousands of installations can best be applied to this 
problem? 

Advance testing in our pilot plant is just one of the steps we 
take to make sure every Louisville customer gets more than satis- 
factory results. From initial surveys by drying engineers to 
follow-up checks after installation, Louisville insures maximum 
performance from your dryers. Why not take advantage of these 
facilities? A Louisville engineer will be glad to look over your 
drying operation. There’s no obligation ... and the savings that 
may result are all yours. 


LOUISVILLE DRYING GENERAL AMERICAN 
MACHINERY UNIT FRANSPORTATION CORPORATION 


over 5O years of creative Dryer Sales Offices: 139 South Fourth Street, Louisville 2, Kentucky 


drying engineering 


General Offices: 135 South LaSalle Street, Chicago 90, Illinois 
In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario 
OFFICES IN ALL PRINCIPAL TITIES 
Other General American Equipment: ‘Turbo-Mixers ¢ Dewaterers 
Towers ¢ Tanks ¢ Pressure Vessels 


For dependability see General American—creative engineering, design, construction, installation 
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YOU AND YOUR JOB... 








How Hooker Keeps Tabs on Its Men 
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COLOR on cards mark retirement 





DATE BIPrD: Bor ith 1910 
DATE OF FIRTH: Jan Lith 1915 
RETIREVENT DATE :Oet let 1980 
CITUZER: USA 
FDUCATION 

Seheols Michigan 

Degree: #8-Engre 1938 
MARITAL STATUS 


—_—————— 


Wife _ Children 


i 


ASST CHLEF DRAFTSMAN 


Lede CAbboriia 


a 


FRONT of card gives.name, job and 
vital statistics, plus photo. 
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D. EVERITT IFC MONT 
E. BEDNARZ 
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date, spotlight replacement needs. 
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Structural Steel Detailer 


PREVIOUS JOBS AT HOOKER 00 
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Des Engr Wi 
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Asst Ch Drftem 8/21/51 


3 x 
REAR of card lists experience and 
charts job progress at Hooker. 








the abilities of the men in the 
group and select one for the va- 
cancy. 

Quite often the department head 
will have a particular man in mind 

perhaps one who had_ success 
fully completed an assignment in 
his department. 

Generally, the young engineer 
leaves the process study group for 
a post in the engincering depart- 
ment or for a supervisor's post in 
the plant. But occasionally sales 
or other work will beckon. In 
every case, however, aptitudes dis- 
played and results achieved in the 
process study group are the basis 
for selection. 


Training and Doing 


No matter in what department 
the engineer ends up his progress 
will be reviewed and the results 
discussed with him yearly or of- 
tener. This is the heart of the 
development program, but it’s not 
the end of it. 

Hooker believes that once man- 
agement has found promising 
young men it must try to work 
out a series of assignments which 
will give these men a varied ex- 
perience, extending over a period 
of several years, in the various 
phases of the company’s activities. 
In effect, this means an informal 
job rotation plan and involves a 
good deal of “boundary crossing” 
and special assignment work. 

It also involves informal train 
ing in business matters. For ex- 
ample, discussions at the monthly 
supervisor’s* meetings may involve 
any phase of busjness from eco- 
nomics to human relations, and 
include such important subjects 
as public speaking and the training 
of subordinates. | Management 
takes a strong interest in these ac- 
tivities and gives them full co- 
operation, 


Temporary Promotions 


feature of the 
Hooker program is its temporary 
feature. Designed to 
supplement the rest of the plan, 
this method reduces the chances 
for error in making promotions by 
giving both the man and the com- 


One" unique 


pr ymotion 


* Many of whom are engineers 
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“STOP-AND-GO" 


_ SEPARATION HAS NO 


PLACE IN 
MODERN 
PROCESSING 


One of the foundation stones of 
American manufacturing supremacy 
is continuous, streamlined produc- 
tion, with raw materials moving at a 
steady, uninterrupted pace from start 
to finish. 

There is no place in this picture for 
anything that introduces “stop-and- 
go” into the production line. 

That is precisely the reason why so 
many chemical, pharmaceutical and 
food manufacturers are now using De 
Laval Centrifugals instead of filters 
and settling tanks. 

De Laval Centrifugals make separ- 
ation, clarification and concentration 
continuous processes. They can do in 
seconds what would otherwise take 


® 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 


ELAWAL 








minutes or even hours. They save time! 
They save money! 

De Laval Engineers will be glad to 
show you, entirely without obligation, 
how De Laval Separators and Clari- 
fiers can speed up production in your 


FOR FASTER PROCESSING SYSTEMS 
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YOU AND YOUR JOB... 


pany a preview of how effective 
he’d be in a post of greater respon- 
sibility. 

To pave the way for the tem- 
porary promotions the company 
created two new posts, known as 
area supervisors. On the organiza- 
tion chart, these posts fit in be- 
tween the plant superintendent 
and the various department heads. 
ach area supervisor is responsible 
for about half of the company’s 
operating departments and has to 
work closely with both top manage- 
ment and the department heads 
and foremen. 

Naturally, moving men into these 
posts creates vacancies below them 
and allows others to move up a 
notch temporarily too. Thus the 
company is building a reserve of 
trained and tested talent—insurance 
against future vacancies. 

A further advantage is that the 
men who have had higher respon- 
sibility temporarily have a greater 
appreciation of the problems facing 
their superiors, and they invariably 
perform better once they return 
to their regular jobs. 


Avoiding Danger Spots 


Of course there are plenty of 
danger spots in a plan such as 
this. Suppose a man doesn’t meas- 
ure up to the higher responsi 
bility? Will those not picked re 
sent those selected? Do those 
chosen feel that an advancement 
is in the bag, and then feel cheated 
if they don’t get one reasonably 


soon? Such questions as these are 
bound to come up. 

Frank W. Dennis, Hooker’s vice 
president in charge of industrial 
relations, who conceived the plan, 
believes that the company has 
pretty well met every objection and 
that the plan has prevented, not 
fostered, rancor. 

As Dennis explained to all con- 
cerned at the time the first pro- 
motions were made, the fellow who 
doesn’t measure up in one spot 
doesn’t eliminate himself from 
consideration for other higher 
level jobs. However, it’s an advan- 
tage for both the company and 
the man to learn in what direction 
and just how far a man can go 
before he’s in over his head. (Sig- 
nificantly, men have even asked 
to be taken off these assignments 
-having convinced themselves that 
their ambition outstripped their 
ability in that line.) 

Further, no participant is told 
that there is a vacancy ahead, and 
the company makes no committ 
ment to advance any man. This has 
averted resentment among those 
who have demonstrated their abil 
ity to handle a more responsible 
job when promotions have not been 
immediately forthcoming. 


Conferences Aid Training 


Throughout Hooker’s _ entire 
management development _ pro- 
gram the conference plays a big 
part. Conferences on subjects of 
mutual interest enable men on the 


same rung of the management 
ladder to get together and thrash 
out common problems. Men 
looked upon as promising manage- 
ment material are regularly in 
vited to such meetings, and even 
to mectings of the company’s di- 
rectors, to familiarize them with 
the problems to be solved and to 
give them ideas on how the ex 
perienced executives tackle such 
problems. 

These invitations are informally 
rotated among the younger men. 
And the system forms an invaluable 
part of their training and exper 
ience, for all phases of the busi- 
ness enter into the discussions. 


Other Phases and Results 


In still another phase of the 
program, Hooker has sent men to 
advanced management schools at 
Columbia, Harvard, Rutgers and 
at the nearby University of Buf- 
falo. Hooker also encourages its 
men to study for advanced de 
grees and to take other courses 
which they feel will help them. 

How is Hooker’s program pay 
ing off? “Fine.” says a Hooker 
spokesman, “Of course, we’re not 
resting on our oars. The program 
is still being changed and, we hope, 
improved. Like those of others, 
our program has been trending to 
a more formalized system. But we 
can sce that it’s given us results 
already. Morale is up and we can 
see a fine crop of young executives 
in the making.” 





GIVING DIRECTIONS 
.. + The Right Way 


¢ Know what you mean. 

e Say what you mean. 

¢ Check to see if it was under 
stood. 

' Following those three rules is all 
that it takes to eliminate confusion 
and insure proper understanding 
when you give directions. 

The most important—and the 
hardest—part about giving dire: 
tions is the thinking that must 
preceed the directing. Most con 


fusion in the mind of the listener 
comes about because the person 
giving the directions skipped this 
“thinking out” phase entirely. 

Think your instructions through 

from start to finish. If possible 
divide the operation into steps. 
And number the steps. From years 
of giving directions to men from 
all walks of life, the Army has 
learned that instructions given “by 
the numbers” are best remembered, 
produce the least confusion and the 
most response. 

As you check over each step, try 


to reduce it to its simplest terms. 
Scan your language for signs of 
haziness and ambiguity. 

Now deliver your instructions, 
keeping always in mind the back- 
ground in the subject of the one to 
whom you've talking. Jotting down 
the key word of each step as you 
talk is a fine way to keep yourself 
on the beam and to make sure that 
vou are “getting through” to the 
listener. Getting something down 
on paper has another advantage, 
too. Later, if you find that one step 
was not clear, it will be casier to 
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Make use of the Unique Advantages of 
TONNAGE OZONE in your Oxidations 


You may have been limited in the past to 
traditional solutions of your oxidation prob- 
lems ... but now you are free to consider 
the value of this outstanding new approach 
—Welsbach Tonnage Ozone. 

Ozone has always been regarded as a 
powerful oxidizing agent but there were 
problems—availability and dependability. 
Now those problems have been answered— 
with low-cost Tonnage Ozone, produced 
where it is used .. . by dependable Welsbach 
Ozonators. 

Just consider these unique advantages— 
advantages which only Welsbach Ozone 
can offer! 


1. No procurement problems. No freight, 
storage or materials handling expense. 
Welsbach Ozone is generated where it 
is used. 

. Fully automatic for continuous process- 
ing—maintenance costs are negligible. 
And since the only raw materials needed 
are electricity and air or oxygen, operat- 
ing costs are constant and predictable. 

. Inorganic reaction with ozone is quanti- 
tative and instantaneous. And, since only 
oxygen is added, no post-oxidative clean- 
up is needed. 


CHEMICAL ENGINEERING 


4. Ozone cleavage of unsaturated organic 
compounds is very specific, resulting in 
higher yields of purer products at a 
lower cost. 


5. Ozone can act as a catalyst in oxygen or 
air oxidations without requiring high 
temperatures and pressures, 


TRY OZONE IN YOUR LABORATORY 


The Welsbach T-23 Laboratory Ozonator is 
designed specifically as a precision laboratory 
instrument capable of constant and reproduc- 
ible operation, positively safe to use. It effects 
substantial savings in research time through 
earlier completion of research projects at a 
lower cost. Write today for descriptive folder 
on the Model T-23 and, if you wish, indicate 
the nature of your problem. The Welsbach 
Corporation, Ozone Processes Division, 1500 
Walnut Street, Philadesphia 2, Pa. 


W ACH 











Welsbach Model T-23 Laboratory Ozonator — Gives con- 
stant, reproducible operation with no ozone leaks, no 
electrical hazards and substantial savings in research time 
and money. You'll appreciate its professional refinements. 


ONE IS TONNAGE OZONE 


Low 
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YOU AND YOUR JOB... 


determine which step it is and to 
amplify your explanation. 

When you've finished, have your 
listener give the directions back to 
you in his own words. It’s impor- 
tant that he use his own words, for 
that will give you a clue to his com 
prehension. 

Seems like a lot of work and a 
lot of trouble just to give a few 
instructions, doesn’t it? Well, it is. 
But it’s nothing compared to the 
work and trouble that could be 
caused by a real foul-up on the job 

due to your misunderstood in 
structions. 





"Median Salary Yyr. x 1,000 
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DEPRESSION GRADS 
.. Still Trying to Catch Up 


Although the country’s economy 
has long recovered from the crip 
pling effects of the depression, thc 
engineers who graduated in those 
black days are still suffering. 

In a recent study of the eco 
nomic status of its engineering 
graduates, the Illinois Institute of 
Technology uncovered more data to 
bolster this belief. Surveying its 
five-year Classes since 1929, the In 
stitute found that the graduates of 
20 years ago, the class of '34, 
started work at salaries of less than 
$100 per month and today class 
members carn a median of only 
$8,500-9,000 per year. 

Conditions had improved slightly 


for the 1939 engineering graduates, 
who started on a monthly average 
of $110. Their median salary has 
now reached the same $8,500- 
9,000 yearly as the group of five 
years earlier. 

How far have the depression grad- 
uates fallen behind? A look at the 
curve indicates that their “normal” 
median salary would be about 
$1,000 per year above their current 
median salary. To see how far they 
must go to catch up, compare the 
class of ’34’s salary level with the 
medians of later classes. 

When IIT’s class of ’44 gradu 
ated into a wartime boom they av 
craged $193 monthly, and in only 
ten years they've boosted their 
median to $7,500-8,000 annually. 
The class of 1949 started at $282 
per month. In five years many have 
doubled this, with the class median 
now at $5,500-6,000. 

‘This year’s grads were offered an 
average of $362 per month to start. 

How about those who graduated 
before “Black Friday?” Well, be 
fore the crash, IIT engineering 
graduates began work at $115 per 
month—a lucrative sum for those 
days. ‘The depression — virtually 
wiped out the engineering job mar- 
ket and these men had slim pick- 
ings for some years. But today they 
appear to be making up for the 
lean years and the class median has 
reached $10,000 to $11,000 a year. 


NEW TEST 
. . . Evaluates Engineers 


A new test designed to help 
engineers find the proper job slot 
and to aid engineering managers 
in spotting promising material has 


been developed by Marvin D. 
Dunnette of tle University of 
Minnesota’s Industrial Relations 
Center. Tagged the Minnesota 
Engineering Analogies Test (MEAT 
for short), the test can be used 
either to measure engineering ef 
fectiveness or to identify an engi- 
neer’s potential for specific fields 
of engineering—ranging from basic 
research to sales. 

Tests have already been ad- 
ministered to over 1,000 students 
and employed engineers through- 
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out the country. Faculty ratings 
and scholastic standings of the 
students were compared to the 
test results. In like manner, the 
engineers were rated by their 
superiors and these ratings com- 
pared to the test results. 

The test, it was found, corrobo- 
rated the ratings right down the 
line. Groups of engineers ranked 
as “‘superior” had, in every case, 
a higher mean score than that of 
the groups ranked “‘less effective’. 
In addition, those with the most 
engineering training, Ph. D.’s and 
master’s degrees, generally scored 
higher than those with solely a 
bachelor’s degree. 

Thus “‘critical scores” have been 
established which have made the 
test a useful tool for determining 
the present and potential value of 
an engineer, 


CRITICISM 


..- Howto Give it 


Criticism plays a big part m 
business, and it’s a necessary and 
useful part. Properly used it’s a 
blessing. It can help a man gain 
a new insight into a situation, it 
can teach him how to solve a 
problem, it can help him improve 
himself. 

Improperly given criticism, on 
the other hand, can ruin a man~ 
and it has. 

When the time comes to crit- 
icize, keeping in mind these two 
rules will boost the effectiveness of 
your remarks—and help you hang 
onto your friends. 

¢ Criticize in private. This is 
an obvious rule that’s broken every 
day. Criticize a person before his 
associates and he’ll be so busy re- 
senting you that he’ll pay no at 
tention to what you're saying. 

¢ Criticize methods not mo 
tives. It’s an old saw that nobody 
minds criticism, if it’s constructive. 
Don’t believe it. Any kind of criti 
cism can get under a person’s skin. 
But if you only criticize methods 
and not motives, and if you make 
certain that you have all of the facts 
before you start, your criticism can 
be really constructive. And you can 
make it’s acceptance easier. 
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Fire hose Automobile body lacquers 


Where VERSATILITY is required 


these industries depend on 


More and more industries are using high quality, versatile Esso 
Petroleum Solvents to meet processing requirements. You will find 
Esso Solvents conveniently available in a wide range of evapora- 
tion rates with precise characteristics to meet your specific needs. 


6 good reasons why you can depend on Esso Petroleum Solvents 


PETROLEUM 


@ UNIFORMITY — made in modernre- © SOLVENCY — Esso aliphatics and 


CHEMICAI 





fineries from carefully selected 
crude oil sources. 


ECONOMY — there's a storage facil- 
ity near you for low shipping costs 
and quick delivery. 


CONTROLLED EVAPORATION 
available in a wide range of evapo- 
ration rates with the precise charac- 
teristics to meet your needs. 


ENGINEERING 
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Solvesso aromatics cover both high 
and low solvency ranges. 


AVAILABILITY — with water termi- 
nals in industrial cities, Esso Sol- 
vents are always available in bulk. 


MODERN HANDLING METHODS 
separate tank storage, pumping 
lines, tank cars and trucks are used 
throughout all Esso Solvent handling 
operations. 


SOLVENTS 


SOLD IN: Maine, N. H., Vt., Mass., R. LL, 
Caun., 4. ¥.. W: 3.0 Pan, Ot, Men. DO. Cu 
Va., W. Va., N. C., S. C., Tenn., Ark., La. 
ESSO STANDARD Oil COMPANY 
Boston, Mass Pelham, N. Y.—Elizabeth, 
N. J. — Philadelphia, Pa. — Baltimore, Md. — 
Richmond, Va.—Charlotte, N. C.—Columbia, 
5. C. — Memphis, Tenn. — New Orleans, La. 
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Safer Mine Sweeping . . . New Challenge to Metallurgy 


adaptation of 
Waukesha No. 347, columbium stabilized 
Stainless Steel, in a formula that was made 
weldable without heat treating, and pro- 
duced with a non-magnetic permeability 
of less than 2. 


Non - Magnetic 
Waukesha No. 347 
(Columbium Stabilized) 
STAINLESS STEEL 





The Problem: Highly corrosion-resistant 
Stainless Steel — weldable — 100% 
Non-Magnetic . . . for new rigid stand- 
ards on a great new fleet of mine 
sweepers. 


Ordinarily, Stainless Steel poses little dif- 

ficulty in casting, to the skilled metallur- 

gist. But combine the demands of high 

stability, weldability, and low permeabil- 

ity, and the simplest casting is a highly 

involved laboratory project, both in its 
original specifications and in 
final production. 





call 





The problem was solved ef- 








fectively with a special 


Have You A Castings Problem ? 


Here’s your opportunity to prove Wauke- 
sha Metallurgical service in the most dif- 
ficult alloys — to your profit! Just send 
us a pattern for sample casting — and 
make your own tests, Or write for booklets 
containing up-to-date details on Waukesha 
Stainless Steel and ‘Waukesha Metal’. 


WAUKESHA FOUNDRY CO. 


S402 LINCOLN AVE. 


WAUKESHA, WISCONSIN 


for Metallurgical Aid in Every Corrosion-Resistant Alloy 
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When You Talk Chemical Shipping 
.. +» You Talk OUR Language! 


And we talk yours. Our knowledge of transportation 
is serving the chemical industry every day throughout 
the nation, right along with specially designed North 
American tank cars that deliver chemical products 
safe, sure, clean and pure in markets from coast to 
coast. Special lined North American cars eliminate 
contact with metal, corrosive action, contamination. 
Your chemical shipping problems are our business, 
and we talk your language in solving them. 


NORTH AMERICAN 
CAR CORPORATION 


NORTH WESTERN REFRIGERATOR LINE COMPANY 


A NATIONWIDE ORGANIZATION WITH BRANCH 
OFFICES IN IMPORTANT MARKET CENTERS 


231 South LaSalle Street, Chicago 4, Illinois 

















1429 KIRBY BUILDING, DALLAS, TEXAS 
739 PILLSBURY AVENUE, ST. PAUL 4, MINN. 
SHELL BUILDING, ST. LOUIS 3, MO. 

91 SOUTH MAIN STREET, FOND DU LAC, WIS. 

681 MARKET STREET, SAN FRANCISCO 5, CALIF. , i ip. 
60 EAST 42ND STREET, NEW YORK 17, N. Y. 7 

341 KENNEDY BUILDING, TULSA, OKLA. Ate litre 
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Corrosion Rates Under Simulated Plant Conditions 


Sulfuric Acid 
Concentration, % 


SSSsSSsSSsu 


Sulfuric Acid 
Temperature, °F. 


Trim—Monel 
Cm. Per Mo. 
70 0.004 
0.006 
0.005 
0.005 
0.003 
0.002 
0.002 
0.001 
0.003 
0.008 
0.011 


Body and Bonnet—Causul 
Cm, Per Mo. 
0.016 
0.018 
0.014 
0.011 
0.010 
0.008 
0.013 
0.020 
0.020 
0.012 
0.008 


Accelerated Tests Aid Valve Selection 


New corrosion testing service simulates actual 


plant conditions, making it possible to specify the most 


economical materials for valve construction. 


JOHN BOLTON 

Special testing equipment, which 
reliably simulates the relative cor- 
rosive actions of fluids in valves, 
has recently been developed by the 
Lunkenheimer Co. as a service to 
users of corrosion-resistant valves. 

This new equipment produces 
rapid motion of the corrosive fluid 
over the surface of the material 
being studied, eliminating many of 
the limitations of ordinary corro- 
sion test methods. 

On receipt of a gallon sample of 
the corrosive fluid to be tested, the 
metallurgical research department 
will test a number of different ma- 
tcrials on the machine and forward 
a report to the prospective user. 





Joun Bowron is director of 
Lunkenheimer’s metallurgical _ re- 
search and testing department. 


The test data, plus a properly filled 
out confidential information blank 
(available from Lunkenheimer rep 
resentatives or distributors) can 


lead to prompt, sound recommen- 
dations. 


Development of Testing Procedure 


With the introduction of Causul 
metal as a corrosion-resistant valve 
alloy, the metallurgical research 
and testing department received 
many inquiries requesting metal 
samples for testing purposes. 

Interested prospective users were 
provided with as-cast L’s or ma- 
chined samples, so that they could 
test the material in their own lab- 
oratories at their own discretion. 

This method, however, did not 
prove to be to the prospective 
user's best advantage, because the 


most commonly used test proced- 
ures failed to simulate the effects 
of fluid flow upon the alloy, as it 
would be exposed in valve service. 
A number of users became over 
enthusiastic or over-pessimistic on 
the basis of limited laboratory tests. 

The most popular 
resistance test is the 
method, which calls for a metal 
sample to be completely submerged 
in a corrosive liquid for a prede- 
termined amount of time and then 
inspected for corrosive action. In 
some instances, alternate immer 
sion, spray, and exposure corrosion 
Often these tests 
have led to incorrect selection of 


corrosion- 
immersion 


tests are used. 
materials. 

During the immersion test, for ex- 
ample, the corrosive liquid or fluid 
is stationary and very often has a 
constant temperature. Corrosive 
particles developing on the metal 
adhere to the surface, providing a 
protective shield between the cor- 
rosive fluid and the bare metal. 

In usual valve service, on the 
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SAVES $25,000 A YEAR—Agitator sweeps “> 
and shafts made of HasteLLoy alloy B mix a cor- 
rosive and erosive mineral slurry containing 6 to 

80 per cent sulphuric acid. The alloy’s corrosion 
resistance has resulted in a maintenance saving 

of $25,000 a year. 


«SAVES $5,000 YEARLY —Hasrevioy alloy C charg- 
ing baskets have decreased maintenance by 90 per cent on 
this job, They resist oxidizing and reducing conditions 
caused by acid salts in a solution of hot sulphuric acid. 


<—4 YEARS IN HOT H.2SO, AND HCl 
Propellers, shafts, thermometer wells, and 
blow-off lines formerly used on this dye kettle 
had to be replaced every three months. 
Hasrettoy alloy D parts used in the same 
severe service are still good after four years. 


HastecLoy alloys can help solve your cor- 


rosion problems, too. For further information, 


contact the nearest Haynes Stellite Company 
office listed below. 


HASTELLOY 22277 | wores sate company | 


TRADE-MARK Union Carbide and Carbon Corporation 
Nickel-base. corrosion-resistant alloys available as 
General Offices and Works, Kokomo, Indiana 
Sales Offices 
: Chicago — Cleveland — Detroit — Houston 
investment castings. Les Angeles—New York—San Francisco—Tulse 


sheet, plate, bar stock, welding rod, welded tubing and 
pipe, cast pipe and pipe fittings, sand and precision. 





“Hastelloy" is a registered trade-mark of Union Carbide and Carbon Corporation. 


CHEMICAL E.NGINEERING-——November 1954 





CORROSION FORUM... 


other hand, the corrosive fluid is 
in motion, washing over the ex 
posed metal surfaces of the valve 
interior. If the protective coatings 
formed by the corrosive products 
are soft, they are washed away, and 
fresh surfaces of metal are con- 
stantly exposed to corrosive attack. 

Other factors affecting the per- 
formance of a valve in actual serv- 
ice include temperature variations, 
rate of flow, pressure fluctuations, 
and impurities which may get into 
the fluid. All of these factors must 
be taken into consideration when 
a corrosion-resistant alloy is tested. 

The most conclusive test, of 
course, is use of an actual valve 
under specific conditions of service. 
In some few cases, such a test is 
justifable. But usually economic 
and time factors do not permit full- 
scale valve trials. ‘The new corro- 
sion test service permits an acceler- 
ated test using the actual fluids 
which will be involved under con 
ditions that realiably simulate valve 
service. 


Points Way to Balanced Valves 


The new testing procedure pro- 
vides data showing how valves 
should be balanced for economical 
service in Corrosive applications. It 
has long been recognized that 
more corrosion-resistance is re 
quired in the trim of the valve—its 
stem, seat rings, and disc—than in 
its other parts. When various al- 
loys are tested in the new equip 
ment, the corrosive effects of the 
actual fluid involved can be meas- 
ured on a relative basis. Proper 
balance between resistance of the 
body-bonnet materials and the trim 
materials can thus be achieved to 
provide long valve life at best 
economy. 

Although most valve users recog 
nize that the trim is the heart of 
a valve, such thinking is often con- 
fined to the mechanical effects, 
such as wear, on these parts. The 
same principle, however, holds just 
as true in regard to the chemical 
effects, or corrosive attack. 

In some services the austenitic 
cast iron used for bodies and bon- 
nets is not as resistant as some of 
the highly alloyed austenitic stain- 
less steels, or some of the high 


270 


nickel alloys. For this reason, the 
seat and disc surfaces are of ‘I'ype 
316 stainless steel, or of Monel, 
according to the services to be met. 

To balance out and have long 
useful valve life at reasonable cost, 
the seat and disc facing materials 
must have several times the corro- 
sion-resistance of the body-bonnet 
material. The proportion achieved 
in the Causul metal valve has been 
successful in reducing initial and 
maintenance valve costs in chem- 
ical, petroleum, sugar refining, 
water softening, fertilizers, and 
caustic manufacturing processes. 

Electric furnace-melted Causul 
metal is an austenitic cast iron 
containing 18 to 21% nickel, to- 
gether with small percentages of 
chromium, molybdenum, and cop- 
per. The proper balance, propor- 
tioning, and processing of the alloy- 
ing metals insures full solution 
matrix. Deflection characteristics 
exceed from two to three times 
those of highest quality gray iron. 
Tensile strength is about 33,000 
psi. and it is harder and more rigid 
than any of the bronzes. It shows 
excellent resistance to hot and cold 
caustics and other alkalis, handles 
well a rather wide range of sulfuric 
acid concentrations, and is usefully 
resistant to a number of other 
organic and inorganic fluids. 

By combining Causul metal as 
the valve body material with 
Monel or Type 316 stainless steel as 
the valve trim material, valves are 
used successfully in applications 
where extremely expensive valves 
would otherwise be required. The 
accompanying penetration rate 
chart shows that in sulfuric ‘acid 
of various concentrations Causul 
metal is satisfactory for valve body 
and Monel satisfactory for the 
valve trim. The data given is only 
approximate, as service life and cor- 
rosion are difficult to transpose 
into an actual and exact penetra- 
tion rate. 

" The new corrosion-resistance and 
corrosion-endurance test has been 
so well received that the Lunken- 
hiemer Co. has discontinued its 
policy of supplying users with sam- 
ples. The new method eliminates 
guess-work, erroneous material se- 
lection, and premature valve fail- 
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ure. It makes it possible to select 
the proper materials, and to manu- 
facture an economical and satisfac- 
tory valve for any specific applica- 
tion. 


Just Published—Newest 


Corrosion Data Survey 


The 1954 edition of Corrosion 
Data Survey, published by the 
Shell Development Co., Imery- 
ville, Calif., includes many new and 
revised listings. 

The survey represents a success- 
ful attempt to compress into one 
volume all the published corrosion 
data in chart form, and is probably 
the most comprehensive reference 
of this nature. Its main purpose is 
to provide a means for rapidly 
eliminating from further considera- 
tion materials which are definitely 
not suitable. ‘Those indicated as 
being suitable for any given appli- 
cation should ordinarily be sub- 
jected to actual tests. 

Materials represented are for the 
most part those that are available 
at reasonable cost and in a wide 
variety of forms. 

Copies can be obtained from 
G. A. Nelson, Shell Development 
Co., Emeryville, Calif. upon re- 
ceipt of purchase order. Price is 
$35 per copy. 


Corrosion of Nickel 
Cast Ironsin Soils 


The National Bureau of Stand- 
ards has recently completed a long- 
range study of the corrosion of 
nickel cast irons in soils.* From 
measurements on pipe specimens 
after exposure to different soil con- 
ditions for periods up to 11 years, 
it has been possible to evaluate the 
effect of varying amounts of nickel 
in the castings. 

Corrosion of cast iron in soils is 
characterized by the development 
of an adherent layer of corrosion 
products that increases in thickness 
as corrosion progresses. ‘The thick- 
ening of this layer is due in part to 
© For full technical details, see Cor- 
rosion of Nickel Cast Irons in Soils, by 
Irving A. Denison and Melvin Roma- 


noff, J. Research NBS 41, 313 (Dec. 
1953). 








For reliability in America’s great 


chemical plants i} ij a 0 () PU M PS 


Durcopumps pictured in service at 


AMERICAN Cyanamid COMPANY 
The Bound Brook, New Jersey Plant 


The Duriron Company has been serving American Cyanamid Company 
for many years by providing chemical service equipment to handle 
their severe corrosives safely and reliably. 


The Bound Brook plant of American Cyanamid Company is a primary 
source of pharmaceuticals, dyestuffs, pigments, rubber chemicals, 
intermediates, and other products for the chemical processing industry. 
They use Durcopumps for their process pumps. 


We take pride in serving the country’s leading industrialists. We are 
particularly proud that many of the really top companies turn to 
DURCO first when they have a corrosion problem. 


THE DURIRON COMPANY, Inc. 
Dayton 1, Ohio 
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electrochemical action between the 
ferritic and graphitic constituents 
of cast iron and partly to differ- 
ences in potential that arise from 
contact of the metal with the soil. 
In cast iron exposed to the air, ad- 
dition of nickel or of nickel plus 
chromium to the casting has been 
found to give improved corrosion 
resistance by reducing galvanic ac 
tion within the metal itself.’ 

To determine the effect of such 
additions on the corrosion of cast 
iron in soils, the bureau included 
samples of nickel cast irons in an 
extensive series of exposure tests of 
materials for underground con 
struction. With the completion 
of this work, data became availabl« 
for exposure up to a maximum of 
11 years for specimens of low-alloy 
cast iron, and up to a maximum of 
14 years for specimens of high-alloy 
cast iron. In all, 16 exposure sites 
were employed, representing a 
wide variety of soils throughout the 
U.S. After removal of the samples 
from the exposure sites, weight 
loss and depth of pitting were 
measured, and the resulting data 
were analyzed by I. A. Denison 
and M. Romanoff of the bureau’s 
corrosion laboratory. 

The study included samples of 
plain cast iron, low-alloy cast-iron 
pipe (1.27 Ni, 0.32 Cu; 1.17 Ni, 
0.98 Cu; 3.32 Ni), low-alloy cast 
iron plate (2.08 Ni, 1.10 Cu; 3.10 
Ni), and specimens of high-alloy 
cast-iron pipe( and 15.0 Ni, 6.6 
Cu, 2.6 Cr). Specimens consisted 
of lengths of pipe 10 to 14 in. long 
and 1.5 to 2.5 in. in diameter. 
Moisture was excluded from the 
interior by means of cast-iron screw 
caps of the same composition as 
the pipe. As an extra precaution 
against internal corrosion, the in 
ner surfaces of the specimens were 
coated with heavy grease 

Weight losses and depth of pit 
ting were correlated with the com 
position of the specimens and the 
type of soil environment to which 
they were From the 
standpoint of both criteria, the 
high-alloy cast iron was consider- 
ably more resistant to corrosion 
than either the plain cast iron or 

+W. A. Wesley, H. R. Copson, and 


FL. LaQue, Metals and Alloys 7, 325 
(1936) 


exposed. 


the low-alloy cast irons. Except in 
cinders, the deepest pit measured 
on the high-alloy specimens was 
only 74 mils after 14 years. 

In the low-alloy cast irons, addi- 
tions of nickel up to 3 percent were 
found to reduce initial corrosion 
in poorly drained soils of low re- 
sistivity, but this advantage was not 
maintained for the duration of the 
tests. Thus, the weight losses of 
the low-alloy cast irons exposed for 
the maximum period did not differ 
greatly from the losses of the plain 
cast iron. Hence, it would appear 
that the rates of corrosion of the 
alloys containing as high as 3% 
nickel decrease less with time than 
do the rates for plain cast iron 
and the alloys containing smaller 
amounts of nickel. 

Measurements of — hydraulic 
bursting pressure were also made 
on samples of the nickel cast irons 
after exposure to the different soil 
conditions. Because the original 
shape and appearance of the metal 
are retained, visual observation 
gives no indication of the extent 
of corrosion in cast iron that has 
been buried. It is generally recog 
nized that corroded cast iron re 
tains some of its original strength, 
but the extent to which cast-iron 
pipe may corrode underground 
and still retain sufficient strength 
to withstand the pressures com- 
monly used in water and gas-distri- 
bution systems had not previously 
been estimated. 

To evaluate the residual strength 
of corroded cast-iron pipe, the sam- 
ples of pipe that had been removed 
from the more corrosive soils after 
the longer periods of exposure were 
subjected to hydraulic pressures. 
The screwcap on one end of each 
sample was replaced by a similar 
cap in which a fitting had been 
inserted, and the pipe section was 
connected by copper tubing to a 
hand pump of suitable capacity. 
Pressure was increased at the rate 
of approximately 10 psi./sez. until 
failure of the pipe occurred or the 
maximum pressure of 500 psi. was 
attained. After the application of 
hydraulic pressure, the corrosion 
products were removed, and_ the 
condition of the specimens was 
evaluated in the usual manner. 


November 1954—CuEMICAL [E-NGINEERING 


After exposure at the test sites 
for periods up to 1] years and 
storage in the laboratory for ap- 
proximately one year, most of the 
specimens withstood a maximum 
pressure of 500 psi., even though 
the subsequent removal of the cor- 
rosion products revealed numerous 
holes of various diameters. Most 
of the low values of bursting 
strength that were obtained prob- 
ably were not accurate measures 
of the strength of the corroded 
pipe at the time of its removal from 
the soil since these low values may 
have resulted from oxidation of the 
corrosion products during storage 
or damage to the pipe in handling 
and shipment. 

Hence, it is reasonable to assume 
that undisturbed buried cast-iron 
pipe, even in an advanced state of 
graphitic corrosion, is able to with- 
stand the minimum pressure re- 
quired of class 150 pipe. The par- 
tial results of incomplete field tests 
of the bursting pressure of undis- 
turbed sections of plain cast-iron 
pipe are in good agreement with 
the measurements made on the 
stored samples. 


Third Volume of Abstracts 
On Corrosion Published 


A 346-page book containing 
3,512 abstracts of articles and 
books on corrosion has been pub- 
lished and is now available from 
the National Association of Corro- 
sion Engincers, 1061 M & M Build- 
ing, Houston 2, Tex. The articles 
are from more than 500 periodicals 
published all over the world and 
are abstracted by some 30 agencies 
that authorize NACE to use their 
abstracts. 

This third volume of abstracts 
published by NACE contains sum- 
maries of articles and books pub- 
lished in 1948-49, topically im- 
dexed and with both alphabetical 
subject and author indexes. The 
two previous volumes covered ar- 
ticles published in 1945, and 
1946-47. Copies of all are avail- 
able from the association, a non- 


profit organization concerned with 


corrosion control, 





* You see Powell Valves everywhere! And with... 


. good reason! They’re famous for dependability. Economical, too. 
What’s more, Powell has a complete line.” 





Famous for dependability 


SINCE 1846 


Wherever flow requires dependable control, there’s the 
place for Powell Valves. Powell probably makes more 
kinds of valves and has solved more valve problems 
than any other organization in the world. 


Available through distributors in principal cities. 
Made '8” to 30” and for 125 pounds to 2500 pounds 
W.S.P. Bronze, iron, steel and corrosion-resistant metals 
and alloys. On problems, write direct to The Wm. Powell 
Company, Cincinnati 22, Ohio. 


Powell Valves ‘’ 
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A. O. Smith technician checks gauges on con- 
verter undergoing pressure tests. The giant 
vessel is being tested out at 18,750 psi. 


Photo shows MULTT-LAYER ammonia super-pressure con- 
verter on test at A. O. Smith. Inside vessel diameter is 253%, in. 
... length from one flange face to the other is 44 ft. 3 in... . 
weight 238,000 Ibs. Vessel is designed for operating pressures 
of 12,500 psi at a temperature of 450° F. 


If your process involves high 


DESIG 


THE ANSWER TO THE HIGHER 
PRESSURES WITH SAFETY 


A. O. SMITH MULTI-LAYER construction offers signif- 
icant advantages to the men who operate plants or 
design equipment for the processing industries. Today 

. right now . . . they can design for the higher 
pressures that will be required in the future. 

In Mutti-LAYER construction, successive concentric 
layers of relatively thin steel plate are wrapped and 
welded around a central pressure-tight cylinder. 
There's no limitation of size or weight no re- 
strictions imposed by ingot size or forming techniques. 
The variations are endless. 

Positive safety under pressure, too! By testing to 
destruction full-scale vessels at pressures in excess of 
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, *. je see 


Here’s a Multi-LAYER recycle heat exchanger undergoing test pressure of 7,920 psi. Inside diameter is 17 in. . . . MULTI- 
LAYER wall thickness is 34 in... . overall length 29 ft. 2 in. Weighing 31,200 lbs., this exchanger is designed for shell-side 


operating pressures of 5,280 psi. 


pressures, high temperatures or corrosive materials, 


WITH — 


40,000 psi, A.O. Smith has proved that MULTI-LAYER 
vessels burst without fragmentation. 
Pick the alloy lining required to fit your needs! 
MuLTI-LayeR vessels can be fabricated with inner Through research 4 )) . a better way 
cylinder of lined or clad plate, alloy steel or non-fer 


rous materials. The outer layers of the vessel can then 
be fabricated of high strength steel to resist the pres 
sure loads. 

Let A. O. Smith engineering and research help you 


adapt Mutti-Layer vessels and heat exchangers to 
gre nee Cc 5 RF O 8 

Write for free bulletins: “Muttt-Layer Manufac- PROCESS EQUIPMENT DIVI ; 10N 
turing and Assembling”... “Mutti-Layer Engi International Division: Milwaukee 1, Wis. 


neering for Safety.” MILWAUKEE e HOUSTON e LOS ANGELES 


For glass-lined process equipment, contact GLASCOTE PRODUCTS, INC., Cleveland 17, Ohio — A new A, O. Smith Subsidiary 
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Ssimineins - vchnoloyy Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 
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Avoid Vapor Lock in Heat Transfer Systems 


Here’s how: condense and return some low-boiling 


decomposition products to the circulating, high-tempera- 


ture heat transfer liquid. 


This is an item that belongs in 
the “why-didn’t-[-think-of-that” de- 
partment. 

Vapor lock and thermal decom- 
position of high-boiling heat trans- 
fer liquids—e.g. _ tetracresyl-tetra- 
phenyl orthosilicate mixtures—can 
be avoided by: 

¢ Keeping low-boiling decom- 
position products down to a mini- 
mum 

¢ Returning some of the low 
boilers to the hottest part of the 
system. 
> Low Boilers Removed—As shown 
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hot liquid passes from a heat gen- 
erator to a vapor separator and 
storage tank. Here, low-boiling 
components in excess of those r 
tained in the liquid (due to the 
pressure on the system) are sepa- 
rated. 


After separation, heated liquid 

(1) circulates to a load unit where 
heat transfer occurs, then (2) re- 
circulates—through a venturi—back 
to the generator. 
P And Returned to System—Vapor 
released in the separator flows to 
a condenser. Part of the conden 
sate returns to the circulating 
liquid; the rest flows through a 
pressure-relief valve, to a collec 
tion and storage tank. 

‘To prevent vapor lock, low boil 





This department is a digest of recently issued patents, selected 
and evaluated for you by Dr. Melvin Nord, Chemical Engineer 
and Patent Attorney, 17600 Pinehurst, Detroit 21, Mich. 

You can get copies of any patents, including those mentioned 
here, for 25¢. Order by number from the Commissioner of Pat- 


ents, Washington 25, D. C. 





November 1954—CnemicaL ENGINEERING 








To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation. 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insulation 
requirements. 


1. You get depenaable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center—largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance, 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM 
LY 


199 Bay St., Toronto 1, Ont. 


*Reg. U.S. Pat. OF 


Johns-Manville First in INSULATION | 
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TOMORROW'S TECHNOLOGY .. . 


ers return to the circulating liquid 
on the discharge side of the pump. 
Permanent gases and moisture exit 
through a pressure-relicf valve and 
drying tube. 

Low boilers, flowing to an aux- 
iliary storage tank, return to the 
circulating liquid at the start of 
the operation.—U, §. 2,684,812 by 
Richard A. Ahlbeck to John B. 


Pierce Foundation. 


Brine Purified by 
Sulfate Precipitation 


Is the manufacturer of sodium 
chemicals (caustic soda, soda ash, 
sodium bicarbonate) your specialty? 
If it is, you'll be interested in a 
new brine purification process in 
volving the removal of sulfate ion. 

Just follow this simple proce 
dure: 

¢ Add enough calcium chlo 
ride to the brine solution until the 
molar ratio of Ca:SO, is greater 
than 2.4:1. Make sure, however, 
that the brine is always saturated 
with respect to the sodium chloride. 

¢ Agitate the mixture until 
equilibrium is established. At this 
point, CaSO, will precipitate. And 
you'll be left with a relatively pure, 
saturated sodium chloride brine. 

Details and examples of the new 
technique are cited in the patent. 

U. S. 2,683,649 by Alfred Hirsch 
to Diamond Alkali Co. 


Wire Mesh Reduces 


Tower Entrainment 


If entrainment in distillation 
towers is your bugaboo, try this 
technique. 

Suspend 1-in. thick strips of wire 
mesh—in cross-hatched fashion 
over the open space between bub- 
ble caps, making sure that the 
mesh is immersed just below the 
liquid level. : 

At each point midway between 
caps, you'll get a double thickness 
of mesh where the strips overlap. 
This should be just what you need 
to reduce entrainment, which is 
severest at these points.—-U. S. 
2,681,218 by Robert G. Donovan 
to Standard Oil Development Co. 

















‘ 
‘ 
‘ 
/ 
/ 


Disengaging 
zone 











Two New Downcomers 
Boost Column Capacity 


A singleness of purpose—to in- 
crease fractionating column capac- 
ity with new downcomer designs 
is revealed in two recently granted 
patents. 

e U. S. 2,682,395, assigned by 
Elmond L. Claridge to Shell De- 
velopment Corp., describes a sec- 
tioned downcomer which separates 
foam from liquid. 

eU. S. 2,684,837, assigned 

by Howard C, North and Maynard 
S. Northrup to Standard Oil De- 
velopment Co., describes an in- 
clined downcomer for separating 
vapor from liquid. 
PShell-In Shell’s setup (not 
shown), parallel vertical partitions 
divide the downcomer into sec- 
tions. : 

Partition tops are at different lev- 
els; those closest to the tray are 
lowest. Thus, high-density liquid 
(carrying the least foam) enters the 
first section; lowest-density liquid 
(carrying the most foam) enters 
the last section. 

Increased spacing between suc- 
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cessive partitions makes room for 
the release of more foam toward 
the outer part of the downcomer. 
> Standard Oil—Here’s what hap 
pens with Standard Oil’s down- 
comer (see above): 

Liquid flows (1) over a weir, (2) 
along an inclined section of the 
downcomer, (3) into a disengaging 
zone, (4) over a sloped lower sec- 
tion of the downcomer, (5) onto 
the top of the next plate—below 
the normal liquid level. 

Disengaged vapors flow from 
the disengaging zone, up through 
spouts above the plate, into a 
vapor space. 


Cut Isomerization in 
Anhydride Production 


Low temperatures and minimum 
fumaric acid isomerization are the 
features of a new continuous proc- 
ess for converting maleic acid solu- 
tions to the anhydride. The key? 
Xylene—as a distillation entrainer. 
> How It’s Done—Maleic acid solu- 
tion (prepared by the conventional 
catalytic oxidation of benzene) and 
xylene reflux feed to a fractionator. 

Dehydration occurs rapidly in 
the column—under controlled low 
temperatures. ‘Thus isomerization 
of maleic acid to fumaric is held 
to a minimum. 

Xylene and water come off as 
overhead; maleic anhydride, as 
column bottoms.—U. S. 2,683,110 
by William C. Rousseau to Stone 
& Webster Engineering Corp. 


Chlorine Dioxide: 
Stable, Nonexplosive 


Recent substitution of chlorine 
dioxide for nitrogen trichloride in 
FDA’s flour bleaching  specifica- 
tions has stimulated interest in and 
investigation of this powerful, but 
poisonous and unstable, oxidizer. 

As a result of this flurry of activ- 
ity, Cardox Corp. has come up 
with a new technique for making 
pure, hydrated chlorine dioxide 
which is both stable and nonex- 
plosive. 
> The Old—Because of chlorine di- 
oxide’s instability—in either gas or 
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recovery increased with BICHROMATOR® Analyzer 


In many continuous fractionation operations, 
such as the aromatic separation shown above, 
product purity versus percent recovery deter- 
mines over-all operating profit. Continuous 
analytical control of the fractionation tower 
results in an increase in recovery while main- 
taining product purity. Such an increase is 
possible because a continuous knowledge of 
stream composition insures optimum setting 
of the process variables at all times. 

The Bichromator Analyzer (1a) in the dia- 
gram monitors benzene purity in the overhead 
of the benzene tower while Bichromator (1b) 
measures the benzene loss in the bottoms. The 
process operator uses this analytical data to 
adjust temperature and flowrate in the tower 

so that the benzene loss in the 


* Trade-Mark 


bottoms is held to a minimum consistent with 
the overhead product purity. In a plant with 
a 300 barrel per day benzene capacity, a two 
percent average increase in recovery pays out 
the analyzers in less than six months. 

Similar increases in product yield can be 
realized through the installation of Bichroma- 
tors on the other towers—of particular impor- 
tance is the continuous analysis of p-Xylene 
purity (2) where this is being separated from 
the other xylenes. 

Perkin-Elmer engineers will be glad to 
show you how you may apply modern 
methods of analytical control to your proc- 
ess to increase operating profit. The return 
of the coupon below will receive our prompt 
attention. 


EE OS ee ae 


THE PERKIN-ELMER CORPORATION 
830 Main Avenue, Norwalk, Conn. 


Both the TRI-NON and 
BICHROMATOR Analyzer 
continuously record the 
concentration of any 
desired stream com- 
ponent. Each is sensitized 
and adjusted to specific 
plant conditions before 
shipping. 


Gentlemen: 
[_] Send information on the application of infrared analytical con- 
trol to the following process problem: 
td 


(] Send literature on your infrared plant stream analyzers 
[_] Have a sales engineer call 


Name Title 
Company 


Address 


iene eh dees in eg anemia 


PERKIN W@W ELMER — First in ANALYTICAL CONTROL 
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liquid form—it can only be safely 
processed and handled in aqueous 
or gaseous solution. 

And what’s more, conventional 
manufacturing methods do not 
guarantee a uniform product. 

¢ Mixing liquid chlorine di- 
oxide with water at 0 C. yields a 
product which may or may not ex- 
plode. 

¢ Passing a chlorine dioxide- 
containing gas into water yields a 

















product which is not always the 
desired hydrate. 

> The New—The Cardox process 
eliminates these variables. 

A chlorine  dioxide-containing 
gas passes through a_ saturated 
aqueous solution of chlorine diox- 
ide at a partial pressure below that 
at which dioxide condensation— 
from the gas—occurs. 

Saturation of the aqueous phase 
insures the precipitation of a non 














How You Can Purify Acrylonitrile 


In the continuous polymeriza- 
tion of acrylonitrile, 65-80% of the 
monomer undergoes 
Unreacted monomer is often con 
taminated with by-product im 
purities, making it unfit for fur- 
ther use. 

To gct 


5 


conversion. 


around this, Du Pont 


has developed a new method for 
purifying acrylonitrile. The result 
a high-grade monomer which can 
be reused in polymer production. 

© Preliminary Stripping—Prior to 
purification, aqueous filtrate (con 
taining 1-2% acrylonitrile) from 
the continuous polymerization gocs 


November 


explosive, stable, solid hydrate. 

Once formed, the product can 
be safely handled, stored or trans- 
ported to flour and paper pulp 
mills. On reaching its destination, 
it can cither be dissolved in water 
or used to regenerate chlorine di- 
oxide gas, depending upon the 
bleaching requirements.—U, S. 2,- 
683,651 by Hilding V.. William- 
son and Clifford A. Hampel to 
Cardox Corp. 


to a  fractionator—for stripping. 

Here, it is concentrated and 
freed of catalyst and activator. And 
to minimize polymerization, oper- 
ating conditions are such that a 
minimum concentration of acry 
lonitrile is maintained in the strip- 
per. 

Next, overhead vapors (acrylo- 
nitrile and water) flow to a con 
denser, and from there to a de 
canter. ‘lwo phases separate—onc, 
aqueous; the other, organic. ‘The 
aqueous phase returns to the top 
of the column. The organic phase 
—consisting of 95-96% acryloni 
trile, 3% water and traces of acc 
tonitrile, acetone, isopropanol and 
propionitrile—is ready for purifi 
cation. 

But normal single-pass fraction 
ation is not feasible. For, acryloni- 
trile’s boiling point (77 C.) is be 
low that of acetonitrile (82 C.), 
isopropanol (82 C.) and propioni- 
trile (97 C.), but well above that 
of acetone (56 C.). 
> Extractive Distillation—Du Pont 
effects purification by an extrac- 
tive distillation in the presence of 
water and a_ polymerization in 
hibitor. 

Enough water is added at the 
top of a 60-90 plate column to 
provide a 96-97% water concen- 
tration on the plates. The internal 
reflux ratio of organics is about 5:1. 

Under these conditions, acry- 
lonitrile is forced out of the top 
of the column. Other organics— 
including materials more volatile 
than acrylonitrile (e.g. acetone)— 
are forced out at the bottom.— 
U. S. 2,681,306 by Harold C. Kemp 
and Gilbert M. Tumer to FE. I. du 
Pont de Nemours & Co. 
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Glascote’s exclusive rotary mechanical seal means 


lo more leakage 
pressure 


OPERATING GLASS-LINED VESSELS UNDER 
TOXIC OR EXPLOSIVE CONDITIONS? 
GLASCOTE’S POSITIVE SEALING IS THE ANSWER! 
No other seal is so effective on glass-lined vessels 
\ with top-entering glass-coated agitators. Exclusive 


features promote successful use of higher pressures 
. prevent contamination of vessel contents. 


@ A balanced pressure system. Pressure 
in liquid-tight housing is kept higher than 
internal vessel pressure through use of coil 
springs and pressure-circulation of oil or 
other cooling lubricant 


@ Timken bearing assures constant align- 
ment of sealing surfaces . . . prevents 
agitator wobble. Sealing materials are a 

carbon gland insert and seal-rings of in- 
soluble Teflon. 
@ Biue color shows how glass lining ex- 
tends up into the unit . . . past tight-seal- 


ing carbon insert. No contaminating 
material can enter the vessel. 


@ Ground glass portion of agitator shaft 
promotes snug fit. 


now serves you 
as a subsidiary of 


AO.Smith 
T was a significant merger indeed when Glascote joined A. O 


Smith—world’s largest manufacturer of glass-lined steel products 
Now A. O. Smith's facility and research in ceramics and metallurgy 
broaden the working range of Glascote’s own technicians 

Processors can count on a continuous flow of exclusive developments 


like the one featured above. They will continue to enjoy the superior eR Ae es as 
corrosion-resistance and advanced design of Glascote reactors, re- 


CLEVELAND 17, OHIO 
ive »ndens apor: age tanks and transport tanks. ’ 
ceivers, condensers, evaporators, storage t inks and INS pe 4 A Subsidiery of A. 0. Smith Corporation 


3 


You will find Glascote products in use at duPont Carbide & Car- 


Sales offices or agents in Principal Cities 
bon, Naugatuck, Dow and other companies. How about your plant? 


Export Sales: A. 0. Smith Corp., international Division, Milwaukee 1, Wis, 
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Your Checklist of New Equipment Patents 


Operation . . 
Adsorption 
Centrifuging 


Chemical reaction 


Crushing and grinding 


Drying. . 

Extraction 

Extrusion and molding 
Filtration 


Fluid and particle flow. . 


Heat transfer 
Instrumentation and contr | 


Solid-gas separation 
Solid-solid separation 


Storage 


About... 


Gravity moving bed adsorber 

Adsorber..... ae 

( entrifugal separator 

Centrifuge for continuous operation 

Internally insulated and lined reactor 

Controlling thermal conditions in a gascous 
reaction 

Convertible bow! and liner for ay ratory. erus shers 

Rotating-plate and lever-mounted grinding-roll! 
mill 

Hot-gas contact opray ' doyer for evaporating 
sirup-forming solutions ? 

Automatica'ly controlled solv ent extractor. 


Extruder for rubber 

Molding plastics. . 

Tilting-cell type continuous horizontal rotary 
filter - SAphicuceen 

Elevating granular solids ay 

Conveying granular solids. . 


Handling powdered materials 


Cleaner for tube bundles 
Liquid level indicator 


Fluid level indicating gage 

Electric gas flowmeter 

Automatic temperature-compe neate ad humidity 
indicator ‘ 

Resistance thermometer element 

Electrical precipitator 

Elutriation of finely divided solids 

Pulp screening apparatus 5 

Waterless piston-type gasholder 


Inventor or Assignee . . . 


Union Oil Co. of Calif 

Union Oil Co. of Calif 

Emil L. Ranseen.... 

Escher Wyss Aktiengesellsc haft 
Universal Oil Products Co 


The M. W. Kellogg Co 
Nordberg Mfg. Co 


Ernst-Guenther Loesche 


Daniel B. Vincent 

La Societe Anonyme 
DeSmet"’ 

Herman W. Patterson 

Western Electric Co., Inc 


"E xtrac tion continue. 


Industrial & Financial Assn., Inc 
Sun O11 Co..... 
Union Oil Co. of Calif. 


The Dorr Co 


Standard Oil Development Co ; 
Societe de Brevets pour les es plications de 
I'Electronique..... ; 
Simplex Valve & Meter Co. 

Sec. of the Navy 


The American Instrument Co., Inc 

Paul G. Weiller..... 

Research Corp. 

Standard Oil Dev opment C ft) 

Mining Process & Patent Co. ‘ ; 
Maschinenfabrik Augsburg- Nurnber rg / G 


..- And New Process Patents 


Product ... 
Carbon 


Fats and oils 


Gases 


Hydrocarbons 


Inorganic chemicals 


Metals and ores 


Organic chemicals. 


Resins 


Synthesis gas and products 


Synthetic fibers 


Process... 


Activated carbon adsorption and regeneration 

Refractory carbon production 

Interesterifying peanut oil. , 

Production of winterized cottonseed oil 

Bleaching and stabilizing monoglycerides 

Acetylene from hydrocarbons 

Recovering dilute nitrogen oxides from gaseous 
mixtures. 

Manufacture of highly purified F Hz 

Air separation . 


Air separation 

Separating cyclopentane from cyclohexane with 
BF, and an organic fluoride - 

Isomerization of xylenes and ethylbenzene. 

Shale oil extraction. . . 

Preparing and purifying chromy! fluoride 

Caleining finely divided limestone . 

Catalytic reaction of alkali metal neers and 
boron trihalide . eA : 

Calcium distillation 

Preparation of sodium . 

Smelting oxidized zinc ores 

Zinc metal production 

Concentration and use of gaseous “HC N 
acrylonitrile manufacture 

Purifying vinyl ethers 7 

Phenol from sulfuric acid- treated benzyl hy dro- 
peroxice itera tg 

Dephenolizing aqueous phenol solutions... . . 

Isopropanol from hydrated propylene. . . 

Reduction of aromatic nitrogen epds.. . 

Preparing symmetrical triarainobenzene epds. 

Ethylenedinitramine ~~ ereunas 

Continuous aldolization . 

Mel roduction. . 

Stabilizing vinyl resin monomers. 

Synthesis gas manufacture. 

Production of CO and He....... 

Using COs in hydrocarbon synthesis. 

Alkali cellulose preparation . ; 

Production and use of eee nen mers solu- 
tions : enti wa 

Acrylonitrile production 

Acrylonitrile purification 

Producing crimped yarns... 





Inventor or Assignee .. . 


Standard Oil Development Co. . 
Great Lakes Carbon Corp 

Sec, of Agriculture 

Sec. of Agriculture... . 
Colgate-Palmolive Co. . 

Phillips Petroleum Co.... 


R. A. Ogg, Jr. and J. D. Ray. ; 
Buffalo Electro-Chemical Co., Inc. Leen eines 
Joy Mfg. Co.... x ee ne 


Air Reduction Co., Inc 


Sun Oil Co 

Standard Oil Co. (nd. ) 
Phillips Petroleum Co ; 
Research Inst. of Temple Univ 
The Dorr Co.... 


F. IL. du Pont de Nemours & Co 
Imperial Chemical Industries Ltd. 
FE. I. du Pont de Nemours & Co 
The Natioral Smelting Co., Ltd 
Philippe L. Schereschewsky 


The British Oxygen Co. L td 


Hercules Powder Co 

Standard Oi) Co. (Ind.) . 

Imperial Chemice! Industries Ltd 
Allied Chemical & Dye Corp 
Ringwood Chemical Corp ; 
E. L. du Pont de Nemours & Co 
Standard Oil Development Co 
Allied Chemical & Dye _ 
Sec. of Agriculture 

Phillips Petroleum Co 

The Texas Co . 

Stanolind Oil & Gas Co. 
Rayonier Inc... : 


British Celanese Ltd 

Monsanto Chemical Co 

Monsanto Chemical Co 

Celanese Corp. of America........ 
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Patent No... 


. 2,684,124 


2,684,729 


. 2,683,562 


2,685,370 


- 2,683,654 


2,685,498 


2,684, 208 


2, 684,813 
2,684,713 


2,683 , 896-7 


. 2,685,107 


. 2,684,158 


2,684,270 
2,684, 867-8 & 
2,684,870 & 
2,684 ,872-3 & 
2,684,928 & 
2,684 , 930-2 


. 2,684,869 & 


2,684,890 


. 2,685,293 


2,683,371 


_. 2,683,372 
. 2,683,986 


2,683,751 
2,683,752 


.. 2,685,497 
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Interchangeable 
Bundles for Three 
Condenser Units 


Three condensers recently completed 
in the Kellogg shops for a major refiner 
represent an optimum interchange- 
ability of bundles—a feature every 
refiner wants but one that is often 
difficult to achieve in a unit without 
over-engineering it. 

The three condenser units, designed 
to handle C-4 cuts, comprise a total of 
14 shells. Following normal design 
practices, initial Kellogg engineering 
proposals included three sizes of shells. 
However, further study by Kellogg 
engineers proved, in this instance, that 
it would be most economical in the long 
run to design the entire group of 14 
shells for interchangeable bundles. 
Both proposals were submitted, the 
customer agreeing that the inter- 
changeable bundle plan best served 
their purposes. 

Each of the 14 sections are of float- 
ing tube sheet construction with 2040 
square feet of 34-inch admiralty tubes, 
naval brass tube sheets, and _ steel 
baffles. Inside diameter of each shell 
is 33 inches. 

Interchangeable bundles for this 
many sections will offer several impor- 
tant advantages to the refiner. They 
will, for example, cut down consider- 
ably on refinery maintenance stock, 
since only one spare bundle need be 
kept in stock to service any one of the 
14 sections. Shorter down-time for 
repairs are also expected to result from 
the fact that the spare bundle can be 
substituted easily in an emergency 
without shutting the unit down for 
lengthy repairs or rebuilding. 


FABRICATED 


PRODUCTS DIVISION 


M. W. KELLOGG 


PULLMAN 


Portable Bundle Puller Saves Time 
Eliminates Costly Rigging 


Shown here in use at a major Eastern 
refinery is Kellogg’s special device, 
known as the Hydro-ejector, for re- 
moving and inserting heat exchanger 
bundles. 

The device, portable and easily oper- 
ated by two men, reduces down-time 
and eliminates the need for “‘jerry- 
built” rigging often required to pull 
even the smallest tube bundles. From 
the standpoint of time, experience has 
shown that it takes less than 25 min- 
utes for the device to push a tube 
bundle out eight feet. 

And even the largest bundles will not 
stick when pushed by the force of 
12,000 pounds that may be exerted 
by the Hydro-ejector. The device is 
attached directly to the bonnet-end 
shell flange of the exchanger. It does 
not pull a bundle; it pushes it. 

The Hydro-ejector is safer to use— 
particularly in the case of overhead 
exchangers—because workmen do not 
have to clamber out on the bundle 
after it is partly pulled to attach hoists. 
Ropes for lowering the bundle are 


attached as it is ejected and ride along 
with the unit from a trolley on the 
hoisting beam. 

The Hydro-ejector will fit any size 
exchanger. Although now available for 
use in existing refineries, the unit was 
originally designed for customary types 
of exchangers in new processing plants 
as a means of reducing investment for 
supporting steel work. In cases where 
more than one Hydro-ejector is used, 
all parts including the jack and pump- 
ing unit are interchangeable. The only 
auxiliary equipment are two hoists, 
suspended at the channel end of the 
exchanger, to handle the tube bundle 
as it is ejected or replaced. 

In operation, two men may work it 
with ease. One is required to pump 
the jack while the other keeps an eye 
on the bundle to ensure alignment. 

Each unit consists of a hydraulic 
center-hole jack, supported by a fabri- 
cated steel base which is bolted directly 
to the exchanger. It is self-contained 
and portable, the heaviest piece of 
equipment being less than 75 pounds. 





facture of heat transfer units. 





Send for New Booklet 
On Kellogg Exchangers 


\ new booklet which describes in detail the types of tubular heat 
transfer equipment available from Kellogg has just been com- 
pleted. It not only shows examples of a variety of heat exchangers, 
coolers, condensers, reboilers and other process equipment, but 
also covers in some detail the expanded facilities available at 
Kellogg since the shops were modified for production-line manu- 
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Sq MOTOR STARTER 
NO. 5... 
EXPOSED FOR 


SAFE 


MAINTENANCE . . . 


but no “down time” 
on other operating 
equipment 


SAFE ENTRANCE TO MOTOR STARTER WITHOUT DISCONNECTING OTHER 
GRANCH CIRCUITS .. . ONLY APPLETON UNILETS HAVE THIS FEATURE! 
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“CB’’ Circuit Breaker 
UNILETS 


Assure easy, safe, flexible, and eco- 

nomical installation for protection of 

service entrance, feeder or lighting, ap- 

pliance, and branch circuit conductors 

up to 225 amperes. U. L. Approved in« 
dividually and in banked groups up to 

three for forms 1 and 2 without using 

dividing seal. 


4 
Sealing UNILETS 


Available for use as explosion-proof seal 
where needed on circuit breaker and 
motor starter Unilets. This Sealing Uni- 
let is furnished on al! Combination Mo- 
tor Starters, and when properly sealed 
permits safe entrance to a motor starter 
in single or banked combination instal- 
lations, without disconnecting other 
branch circuits. 


**LS”’ Motor Starter 
UNILETS 


For 3-phase induction motor control up 
to 100 H.P. at 600 volts maximum. Light- 
weight construction of larger sizes elim- 
inates need for heavy lift equipment 

. assures easy, time-saving, inexpen- 
sive installation. Also made for revers- 
ing and two-speed motors. 





The greatest advance in exploston-proof design in years! 


@ You expect more from Appleton, and you get it! The proof lies in these completely new and 
different Appleton circuit breaker and motor starter Unilets. Alone or in combination, their design, 
construction, and performance give you maximum safety, unparalleled ease of wiring, installation 
and maintenance, and initial and long-term money savings not available with any other equipment! 
You'll find their exclusive features invaluable on any hazardous-location motor control or power 
lead-in installation, large or small, indoors or outdoors, where tricky wiring, corrosive and 
flammable atmospheres, dust, or weather difficulties appear insurmountable. Where absolute 

safety is required day in and day out and every minute of the day, you can place 

complete confidence in Appleton Unilets. 
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Duplex Male and Female Hub Adapters 
Sold Exclusively Through Selected Wholesalers 


APPLETON ELECTRIC @CaemPraANY 


1742 WELLINGTON AVENUE + CHICAGO 13, ILLINOIS 


Also Manufacturers of: 


ty ~ 
Industrial & 
0 de mt ) | 
“$7” Liquid-Tight Connect Covers, Switch 
iqu ght Connectors rs 


Automatic Reelites 


Rely on APPLETON... The Standard for Better Wiring 
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Surface Wipers and... Thermal Compression... 
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Concentrate 


Boost Evaporator Efficiency 


It’s done by wiping the heat transfer surfaces con- 


tinuously to prevent scale formation. With good transfer 


assured, thermal compression can slash operating cost. 


Many plant men feel strongly 
that scale formation on heating 
surfaces is the most perplexing sin 
gle problem found in evaporating 
processes. 

If you can eliminate the trouble- 
and also lower steam and power 
consumption you've got a bargain 
package—a true “two for the price 
of one.” 

Just such a package is being in 
troduced to the American market 
in the self-cleaning Sebava evapo 
rator. It’s a unit with an operating 
record covering a 15-year span in 
European industry. And it is said 
to overcome successfully the scal- 
ing and corrosion inherent in mass 
evaporation and concentration proc 
esses. 


> Why No Scale—Scale formers in 
feed to the evaporator never get a 
tochold on the active heat transfer 
surface. Constructed as flat dia- 
phragms, these surfaces are cleaned 
continuously by revolving stain- 
less-steel wipers. As they revolve 
the wipers spread a thin film of 
liquid over the hot surface to pro- 
mote rapid evaporation. 

P And Why Efficient—While re- 
duction of scale most certainly 
makes for increased efficiency there 
is an additional cost-cutting fea- 
ture—thermal compression. 

It is produced by a Roots-Con- 
nersville compressor that pulls a 
vacuum (usually 10 in. Hg.) on 
the evaporator body and discharges 
the hot vapor to the diaphragms 
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TURBO-MIXER 


GENERAL 


TURBO-MIXER, c division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
te, |) nee 4 J - 


for help with 


minerals 


heneficiation and 
extractive metallurgy, 


CHEMICAL ENGINEERING 


see TURBO 
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Minerals beneficiation and extractive metallurgy methods are 
not new here! Turbo recommendations are based on actual 
production experience with units in continuous operation for 
more than 20 years. 

Turbo specialists approach your individual needs from an 
engineering standpoint. Every factor bearing on maximum per- 
formance and minimum maintenance is tested extensively in 
our laboratory. 

From the very beginnings of modern extractive metallurgy, 
Turbo-Mixer has been able to supply help to research and 
production teams. 

Write for general bulletins and ideas in connection with: 
Conditioning, flotation, storage of high solids pulps, leaching, 
repulping, autoclaving. 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 145 S. LaSalle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS » DEWATERERS 
TOWERS + TANKS + PRESSURE VESSELS 
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Equipment on these pages made news this month . . . 


Equipment Cest Index, p. 290 


New Processing Equipment 


Evaporator . 


New Electrical & Mechanical Equipment 


Gear Coupling 
Spark-Proof Tank Light . . 
Vertical Speed Reducer . 
Spark-Proof Inter-Com, 


New Instruments & Controls 


Automatic Weighing 
Nitric Oxide Analyzer 
Heat-Sensing Cell ..... 
Polymerization Controls 
Pressure Elements 


Page number is also Reader Service code cam 


New Maintenance Tools & Supplies 


Pipe Saw ... 
Splicing Kit 


Weld Inspection Kit . 
Metallizing Gun ... 


Welding Electrode . 
Rusty Metal Primer . 


New Packaging & Handling Equipment 


Space-Saving Container 


Bag Packer 


Drum Dumper 


New Fluids Handling Equipment 


Wet Dust Collector 
Check List for Hose . 
Air-Water Separator .... 


...- For more details, use Reader Service Card on page 501 


at slightly above atmospheric pres- 
sure. By creating a pressure differ- 
ential the compressor produces the 
temperature differential required 
for transferring heat. 

Steam from an external source is 
needed to start the unit and main- 
tain the exact heat balance in the 
system. The remainder of the en- 
ergy for evaporation is supplied 
through the compressor as me- 
chanical work. 

Other than the small amount of 
make-up heat, energy requirements 
are approximately 8 kwh. per 1,000 
Ib. of distillate or 125 Ib. of dis 
tillate per kwh. 
> Where They Work Well—Sebava 
evaporators now operating are pro- 
ducing distilled water from sea 
water, well and river water; are 
concentrating spent sulfite pulping 
liquor, caustic soda and furfural 
liquor; are crystallizing sodium 
chloride and boric acid. 

A typical installation is one con- 
centrating calcium bisulfite solu- 
tion from a starting feed at 9% 
solids to a final liquor at 57% 
solids. For an evaporating capacity 
of 60,000 Ib. per hr., total power 
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requirement is one kwh. per 97 Ib. 
evaporated. 

No cooling water is needed. A 
negligible amount of make-up 
steam is used. 

With slight modification the 
Sebava evaporator can be adapted 
to vacuum and circulation drying. 
> Operating Points—Iot feed liquor 
is introduced to the shell side of 
the evaporator (see sketch). Liquor 
level is held below the wiper shaft. 

Starting or make-up heat can be 
supplied as live steam or through 
electric heaters immersed in the 
feed. If live steam is injected into 
the feed, it lowers feed concentra- 
tion. Adding steam to the dia- 
phragms eliminates this inconven- 
ience but slows down the start-up. 

Distillate purity is related to 
the nature of the feed. It can be 
sufficiently pure for boiler feed or 
general process water. Or it may 
contain volatile from the 
feed. A case in point—spent sulfite 
liquor which gives off SO, that is 
recovered by after-treatment of the 
distillate. 
> Construction and Cost—To with- 
stand corrosives the Sebava evapo 


gases 
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rator can be fabricated of stainless 
steel or similar resistant materials 
throughout. There is no danger of 
galling between wipers and dia- 
phragm because of clearance be- 
tween them. 

Over-all size is small permitting 
a compact installation. Simple 
and rugged design keep mainte- 
nance low. Parts are standard de- 
sign and readily interchangeable. 

Cost of the unit is competitive 
with other evaporators. Any price 
differentials are claimed to be more 
than offset by operating efficiency 
and economy. 

Units will be manufactured in 
the U.S. with initial deliveries 4-6 
months. Later this will be reduced 
substantially, — Roots-Connersville 
Blower Div., Dresser Industries, 
Inc., Connersville, Ind. 








For More Information... 


about any item 

in this department, 
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Crane 125-Pound Iron Body 
Wedge Gate Valves are an 
improved design, embody- 
ing many features of un- 
usual merit. They set a new 


peak for quality in iron body 


Non-Rising 
Stem; Screwed 
and Flanged 
Patterns; All- 
lron or Brass 
Trimmed. Hub 
Ends, Brass 
Trimmed only. 


wedge gate valves, having 


greater strength, longer life, 


Outside Screw 
and Yoke; 
Screwed and 
Flanged Pat- 
terns; All-iron 
or Brass 
Trimmed. Al- 


and better all-round adapt- 


so available 
with brass 
seats and steel 
stem. 


ability for all types of 


services. 


See If You Don’t Agree? 


Here’s the big value — the big selection: 
CRANE 125-Pound Iron Body Wedge Gates 


... With quality features that assure exactly the kind of service you want. 
Body and bonnet are oval-shaped with extra metal where it’s needed most, 
to provide liberal strength. Flanged patterns have tie-ribs between body 
and bonnet flanges. You also get a solid web-type disc with long guides ... 
a stem of liberal diameter with long thread engagement... an exception- 
aliy deep stuffing box with high-grade packing ...a two-piece ball-type 
gland and flange—plus an easy-to-grip handwheel with oval-shaped rim. 
Non-rising stem valves have a brass bushed stem collar. OS&Y design 
includes a brass bonnet bushing, swinging eye bolts... and a tee-head 
disc-stema connection on sizes 12-inch and smaller. 


Big selection includes all-iron or brass trimmed valves... Under- 
writers’ pattern valves, quick-opening types ... valves for process indus- 
tries . .. valves for marine service. Sizes up to 48-inch. Check your Crane 
Catalog or ask your Crane Representative next time he calls. 


THE BETTER QUALITY... BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS = PIPE + PLUMBING + HEATING 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT 


Gear Coupling 


Overcomes misalignment by 
new design of gear teeth. 


Size for size the Sphereflex coup- 
ling is claimed to withstand higher 
horsepower and greater misalign- 
ment than any comparable coup 
ling. Reason: gear teeth that are 
cut on a segment of a sphere. 

As the name implies, the male 
teeth of each half-coupling are cut 
on a true spherical arc; the internal 
teeth are cut with a straight root. 
Whenever misalignment occurs, 
the curved tooth maintains a con- 
stant area of contact with the in- 
ternal tooth. Flexibility of the 
coupling is not dependent upon 
excessive backlash between coup- 
ling tecth, point contact or springs. 

The standard Sphereflex coup 
ling will run with angular misalign 
ments up to plus or minus 34° on 
cach coupling half, giving a total of 
plus or minus 7° for the standard 
coupling. Special couplings can be 
furnished suitable for 14° misalign- 
ment.—Philadelphia Gear Works, 
Erie Ave. and G St., Philadelphia 
34, Pa. 290A 


Spark-Proof Tank Light 


Illuminates tank contents in 
hazardous areas. 


Just introduced is an explosion- 
proof pendant tank light, type EV 
2375. It was developed to assist the 
processing of flammable chemicals. 

i:quipped with a type R 75-w., 
120-v. spot lamp and suspended 
over a tank porthole, the new fix- 
ture illuminates the liquid surface 
inside. ‘The operator can thus ob- 
serve easily the exact state of the 
muxture. 


Machined from cast aluminum 
the threaded joints of the fixture 
are completely flame tight. ‘The top 
joint is gasketed as additional pro 
tection. The heavy glass lens is 
heat and impact resistant.—Crouse- 
Hinds Co., Wolf at Seventh North 
St., Syracuse, N. Y. 290B 


‘Vertical Speed Reducer 


Suitable for use on mixers and 
agitators. 


A new line of Shaft King speed- 
reduction drives is designed for 
shaft mounting where the driven 
machine shaft is in a vertical posi- 
tion. They are finding use on mix- 
ers, agitators and liquid process- 
ing units such as this digestion tank 
agitator at the Foote Mineral Co., 
Exton, Pa. 

Construction includes _ helical 
gears cut from alloy steel forgings; 
ball and tapered-roller bearings; 
internally-ribbed, three-wall _ cast- 
iron housing; and a patented con- 
centric-shaft design. Units also can 
be furnished with a torque-arm 
overload release. 


Shaft-King drives are supplied in 
both 13 to 1 and 20 to 1 ratios for 
requirements through 42 hp.—The 
American Pulley Co., 4200 Wissa- 
hickon Ave., Philadelphia 29, Pa. 
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Spark-Proof Inter-Com 


Carries calls between hazard- 
ous and other plant areas. 


Worker in hazardous area is de- 
pressing “talk- 
listen” switch at inter-com station. 
Three additional “call-origination” 
switches establish communication 
through trumpet speaker to any of 
three other points in the plant. 

Explosion-proof inter-com - sta- 
tions can be installed where the 
presence of either flammable gases 
or vapors, or combustible dusts pre- 
vents the use of ordinary equip- 
ment. Such conditions are found 
in petroleum refineries and market- 
ing points, paint and varnish plants, 
distilleries, chemical processing 
plants and granaries. -Executone, 
Inc., 415 Lexington Ave., N. Y. 
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explosion-proof 
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Process Industries 


Morsnall 8 Stevens indexes 








Process Industries 


Cement mfg 
Chemical 
Clay products 
Glass mfg. 
Paint mfg. ....... 
Paper mfg. 
Petroleum 
Rubber ind. 

Process ind. avg. . 


CODOowWonnno 
WQUIWSOAN OX 
NANON AOR 


November 1954 


Related Industries 


Elec. power equip... 
Mining, milling 
Refrigerating 

Steam power 


Compiled quarterly by Marshall and 
Stevens, evaluation engineers, Chicago 
and Los Angeles. See Chem. Eng., Nov. 
1947, pp. 124-6 for method of obtaining 
index numbers; March 1954, pp 214-5 
for annual averages since 1913. 
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CHART YOUR LJUNGSTROM SAVINGS HERE 
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AIRING RATE — BBL/STAEAM BAY eg 
aan f + + + 
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‘Start at the firing rate in your process units .. . allow a reasonable 
amount of air preheat (the higher the preheat, the more you'll save) 
...and look to the left for fuel savings. To convert that figure 
to cash — move to the right to your fuel cost line, and check your 
savings directly below. 


The savings you'll discover for yourself are not fantasy, either. 
They simply prove why a Ljungstrom Air Preheater will pay for 
itself in eighteen months...a year...even nine months or less 
-—in fuel savings alone! 


And that isn’t all. When you add to this the increased production 
... higher product quality . . . decreased furnace maintenance 
typical of operations including a Ljungstrom — you’ll see why the 
Ljungstrom Air Preheater can be the oustanding factor in your 
refinery for top economy and throughput. Write today for full details. 


The Air Preheater Corporations tos: 42nd street, New York 17, N. Y. 
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NEW INSTRUMENTS & CONTROLS 





Botching 
hopper 











Adding 
machine 
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Controls 


Electronic Totalizer 


Key to Automatic Weighing 


As a starter it’s handling incoming bulk flow— 


controlling flow and recording weights of carload lots. 


It’s readily adaptable to batching operations. 


A new electronic weight total- 
izer that can be adapted to any 
industrial scale is undergoing its 
first big bulk handling application. 
In use at General Mills’ Sperry 
Division plant in Los Angeles, the 
unit should also prove useful for 
materials handling and control in 
the process industries. 

Basically, the ETS-7 is an 
“analog-to-digital converter.” It 
takes the analog reading of a scale, 
converts it to numerical form and 
feeds it to a printer (any stand 
ard adding machine, or an IBM, 
can be adapted for the purpose, de 
pending on the type of data han- 
dling desired). 
> Checks Carload Deliveries—In 
grain receivables at the Sperry 
plant, the ETS-7 makes the whole 
weighing-in operation automatic. 
The plant has two 5000-Ib. hopper 
scales fed from a common garner 
bin, delivering grain to a common 
storage conveyor. Accordingly, a 


29? 


carload of incoming grain must be 
weighed in under 5000-Ib. incre- 
ments. Individual hopperloads 
are then added together to get the 
carload weight. 

The ETS-7 controls the filling 
and emptying of the hoppers, rec- 
ords the weight of each hopper- 
load, gives the total weight at the 
end of a carload. The only action 
the weighmaster must perform is to 
punch a totalizing button at the 
end of the process. And grain-re- 
ceiving speed has been almost dou- 
bled. 
> Controls and Records—The sys- 
tem works like this: Wire contacts 
in the scales at zero and 4500 send 
impulses to the ETS-7, which 
activates valves controlling the in- 
take and outlet gates on the hop 
pers. When a hopper load reaches 
4500 Ib., the ETS-7 shuts off the 
flow of grain from the boxcar and 
records the weight, (after a 6-sec. 
delay for settling). Then it releases 
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the grain, shuts the bottom gate 
and opens the top one. 

At the end of a carload, the 
weighmaster waits until all the 
grain has emptied into the hoppers 
before punching the totalizing but- 
ton on the adding machine. The 
machine then records the two 
weights, adds them to the previous 
hopperloads, gives a total for the 
whole carload. After final weights 
have been recorded, the ETS-7 
activates the valves to release the 
grain. When the hoppers are empty, 
the gates close, and the system is 
ready for a new carload. In a sim 
ilar manner, the unloading opera- 
tion can be interrupted repeatedly 
at any time by a push on the to- 
talizing button. 
> Ready For Others—So far, E'1'S-7 
installations have been limited to 
this and other receivables opera- 
tions. But according to Industrial 
Electronic Engineers, developers 
of the device, it is readily adaptable 
to a variety of processing opera- 
tions. 

An example is the batching oper- 
ation diagrammed above. 

The ETS-7 controls the entry 
of material from bins to hopper. 
Printer tape records the weight of 
material added from each bin to- 
gether with the number of the bin. 
When the material in the bin 
reaches the desired total, the 
ETS-7 releases it from the hopper 
onto a conveyor or into a mixer. 
Total at bottom of the tape is the 
total weight of material for the 
day. 

The unit can be attached to an 
IBM machine and operate the 
whole system on punched card in- 
structions, including any number 
of repetitions of a given formula 
Besides controlling the amount of 
material taken from each bin, it 
can keep a running inventory of 
the weight remaining in the bin. 

Also possible is feeding of 
weights from one scale to any num 
ber of printers, or from any num 
ber of scales to one printer, desig 
nating the particular scale by a let- 
ter or number symbol. Distances 
between scales, ETS-7 unit and 
printer are not a factor. It would 
be perfectly feasible to record in- 
formation across the country—for 





“Hot” cave for experimental work with radioactive mate- 
tiais. Window sash and frame are stainless steel. More 
uses for ENDURO include ventilating ducts, wall liners, 
counter tops, storage tanks, tongs and instruments, sinks 
and cleaning equipment, piping and tubing. 


Cooling off a “HOT” lab 


IS A JOB FOR ENDURO STAINLESS STEEL 


Planning to use or to work with radioiso- 
topes? Then, you'll be interested in the bonus 
benefits ENDURO Stainless Steel offers. 


Stainless steel originally was specified for 
radioisotope experimental equipment because 
it was most easily deactivated; it is easy to 
wash down, easy to keep clean. Its non- 
porous surface lessened the possibility of 
walls ‘soaking up” radioactive matter. 

Cleanability still is the number one reason for 
the use of stainless steel in “hot” labs, where 
radioisotopes are handled. But, when you buy 
ENDURO equipment for one quality, you auto- 
matically get all its other benefits as a bonus. 
Such as resistance to rust and corrosion. Re- 


f 


sistance to most acids and alkalies. Good 
dimensional stability and strength at both ends 
of the thermometer. High strength, without 
excess bulk. Sparkling appearance that stays 
handsome year after year. Ease of fabrication 
to your specifications. 

Cooling off a “hot” lab is one job ENDURO can 
do for you. It can also contribute greatly to 
the success of other processes and products. 
Republic metallurgists will help you apply 
its bonus benefits. Just write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES oe CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N. Y. 


f 


REPUBLIC 
ENDURO STAINLESS STEEL 


Other Republic Products include Carbon and Alloy Steels — Titanium — Steel and Plastic Pipe, Bolts and Nuts, Tubing, Barrels and Drums 
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NEW INSTRUMENTS & CONTROLS 


instance at the home office of a 
branch plant. 

ETS-7 units are installed on a 
rental basis, run around $400 a 
month and up, depending on type 
of printer to be adapted, number 
of scales to be adapted, complexity 
of controls desired. Each installa- 
tion must be engineered individ- 
ually. — Industrial Electronic En- 
gineers, 3973 Lankershim Blvd., 
North Hollywood, Calif. 292A 


Nitrie Oxide Analyzer 


Utilizes paramagnetic charac- 
teristic of gas to give composi- 
tion. 


Developed at the request of a 
large eastern chemical company a 
new continuous nitric oxide ana- 
lyzer operates by virtue of reaction 
of the gas to a magnetic field.. 

Here’s how it works. Two identi- 
cal glass-covered, heated electric 
resistors are mounted within two 
interconnected chambers. The re- 
sistors act as the legs of a Wheat- 
stone bridge. 

Also within one of the cham- 
bers close to the resistor is a move- 
able magnet. If gas containing 
nitric oxide passes through the 
chamber the molecules of NO will 
be attracted to the magnet. 

At this point the gas is heated 
by the resistor, in turn cooling the 
resistor in direct proportion to the 
amount of NO present. 

The heated gas loses its para- 
magnetism and is forced up and 
out of the magnetic field by the 
cooler, paramagnetic gas below. 

The cooled resistor undergoes a 
resistance change with variation in 
temperature. A voltage unbalance 
is thereby produced in the bridge 
circuit which is picked up by a 
recording null detector. 

Since the NO is analyzed on a 
partial pressure basis variations in 
sample pressure must be compen- 
sated. This is done automatically 
through a pressure compensator 
cell that interprets absolute pres- 
sure as a specific value of resistance. 
This resistance is incorporated in 
the recorder circuit as an automatic 
adjustment.—Energy Control Co., 
5 Beckman St., New York, N. Y. 

294A 
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Heat-Sensing Cell 


Raises sensitivity to certain 


infrared rays 10,000 times. 
An increase of 10,000 fold in 


sensitivity to certain infrared rays 
is the boast for a new heat-sensing 
cell. Coupled with its simplicity 
and adaptability to manufacture 
this trait is expected to open up 
development of new heat-sensing 
devices. 

While peak sensitivity is reached 
in the near-infrared zone the lead- 
sulfide-coated slips of glass are also 
highly sensitive to all colors of 
visible light and on into the ultra- 
violet region. 

A strong potential is foreseen 
for Ektron detectors in automatic 
control of chemical processing 
plant operations. The cells could 
monitor the exact composition of 
fluids flowing through pipes and 
process vessels on the basis of the 
characteristic infrared “color” of 
the various components. Very fine 
differences between chemicals can 
be detected in this way.—Eastman 
Kodak Co., Rochester 4, N. Y. 

294B 


Polymerization 
Controls 


Centralized for automatic con- 
trol of flow and temperature. 


Flow of raw material, catalyst 
and product streams to continous 
polymerization reactors is con- 
trolled automatically with a new 
centralized system. Also included 
in the 3 by 7 ft. panel are con 
trols for reaction temperatures. 

Process throughput can be regu- 
lated by just one control, a large 
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handwheel mounted on the panel 
At the same time that total 
throughput is varied the preset pro- 
portions of the individual process 
streams are held automatically. 
The centralized system which 
controls 23 air-operated flow con- 
trol pumps meets four specific re- 
quirements of continuous reactors: 
precise proportioning of feed 
streams, centralized control of all 
process pumps, independent and 
automatic control of catalyst feed 
and an integral operations monitor 
and warning system.—Milton Roy 
Co., Station V, 1300 East Mermaid 
Lane, Philadelphia 18, Pa. 294C 


Pressure Elements 


Have greater operating power 
and improved accuracy. 


Foxboro pressure recorders now 
are equipped with new Series 200 
pressure elements that are vastly 
improved in measuring character- 
istics 

Elements for the low pressure 
ranges (10 in. water to 10 psi.) 
are specially formed and _ con- 
structed with a free-floating design. 
They give greater power, strength, 
overrange protection and straight 
line travel. Elements for higher 
pressures (10 psi. and up) employ 
a new pivotless and arborless con- 
struction that transmits  spring- 
power to the pen mechanism with 
less friction loss. 

New, improved materials of con- 
struction result in higher sustained 
accuracy, longer life even at full- 
scale pressures, and _ repeatability 
which provides faithful recording 
for years.—The Foxboro Co., Fox- 
boro, Mass. 294D 





Corrosive Valve Servi ices? 


FE a Te 
try this cuniliteiaiion of 
economy and corrosion-resistance 


_ “CAUSUL? METAL 


In corrosive valve applications, trim is a most im- 
portant factor. If you can get maximum corrosion 
resistance in the trim, combined with useful corrosion 
resistance in a less expensive body, you can save money 
in most services. 


iON ERT 


ii 





sures Serer S/H / 


That is exactly the combination you get in “‘Causul”’ 
Metal Valves. Trim is available in either Type 316 
Stainless Steel or Monel Metal— providing the best 
corrosion resistance you can buy. “Causul” Metal 
bodies and bonnets are less expensive than all-Monel 
or all-Stainless and have been used successfully for 
more than 20 years in a wide variety of services. They 
are much more resistant to corrosion than iron valves 
- »- much tougher, too. And the problems of elec- 
trolytic corrosion between seating and body materials 


do not exist in ‘“‘Causul’’ Metal Valves. Fig. 1639-8—Gate Monel Trim 


Fig. 1847-4—Gate 18-8 Mo Stainless Steel Trim 
200 Ib. W.0.G. 
5 to 12 Inches 


“Causul” Metal is an exclusive Lunkenheimer develop- 
ment. Ask your Lunkenheimer Distributor for more 
details, or write for Circular 592 to The Lunkenheimer 
Co., Box 360X, Cincinnati 14, Ohio. 


. o * * F = a e . a a . . + . 


3% NICKEL IRON GATE VALVES 


Another outstanding Lunkenheimer 
Valve, for mildly corrosive service, fea- 
tures the same choice of trim as the 
“Causul” Metal Line, with a 3% nickel 


Fig. 1708-8—Gate 
Monel Trim 
Fig. 1845-4—Gate 
18-8 Mo Stainless 
Steel Trim 

225 Ib. W.0.G. 

Screwed 
¥2 to 2 Inches 


Fig. 1709-8—Gate 

Monel Trim 

Fig. 1846-4—Gate 

18-8 Mo Stainless 

Steel Trim 

175 Ib. W.0.G. 

Flanged 

1 to 4 Inches 


iron body. This combination has been 
developed for corrosive services in the 
petroleum, paper, wood-treating, and 
some chemical processing industries, It 
is available in the pattern shown above, 
and identified as Fig. 1578N-4, with 
Stainless trim, or Fig. 1578N-8, with 
Monel trim. Discs are made of “Causul” 
Metal. Write for more information, 


THE GME WOOO WK IE- IM VALVES 
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NEW MAINTENANCE TOOLS & SUPPLIES 


Pipe Saw 
For field use, is fully portable. 


Here is a portable power pipe 
saw for on-the-job-cutting of 2- to 
5-in. cast iron and steel pipe, bar 
stock and beams. Weighing only 
120 lb. and operating in a space 
25 in. wide the saw easily makes 
tough cuts in tight places. 

A chain pipe-vise clamps the saw 
to pipe, ready to cut, in a matter 
of seconds. The pipe acts as a 
machine tool base. A square cut at 
right angle to the pipe is assured 
by the V-shaped saddle base. 

Cutting time varies according 
to pipe characteristics. ‘Typical are 
8 min. for standard-wall steel pipe 
and 4 min. for standard-wall cast- 
iron pipe.—E. H. Wachs Co., 1525 
North Dayton St., Chicago 22, IIL 

296A 


Splicing Kit 


Makes _ factory-perfect 
splices in the field. 


cable 


This is the last step in making 
an epoxy-resin-embedded splice of 
an electrical cable, using the Scotch 
cast kit. Only minutes are needed 
to complete the tough, plastic- 


296 


jacketed splice. And it’s protected 
completely and insulated against 
moisture, corrosion and _ electrical 
leakage. 

Each kit makes one complete 
splice and includes Scotchcast 
resin and hardener in the Unipak 
container; a 3-piece vinyl-plastic 
single-use mold; two different- 
sized Scotchlok electrical spring 
connectors; a strip of abrasive cloth 
for cleaning the conductor; and, 
an instruction sheet. 

To use, you slip the mold pieces 
on the ends of the wire, pencil the 
insulation down and turn the 
spring connector on with your 
fingers. ‘Then pull the plastic mold 
units into place over the connec- 
tion. 

Now you are ready for the resin. 
Rupture the inner partition of the 
container by squeezing it. Mix 
the resin and hardener thoroughly 
by kneading the contents. 

Snip a corner off the envelope 
and pour the activated resin into 
one spout of the mold. It sets up 
within 5 to 15 min. Leave the 
plastic mold in place.—Minnesota 
Mining and Mfg. Co., 900 Fau- 
quier St., St. Paul 6, Minn. 296B 


Weld Inspection Kit 


For preventive maintenance 
detects surface cracks. 


Whether it be new welds or old 
parts suspected of fatigue failure, 
the Magnaflux Y-5 yoke kit warns 
of surface cracks. Because it uses 
a.c. magnetization, no confustng 
sub-surface indications will be de- 
veloped. 

One man can handle the unit 
during inspection. ‘The 7-lb. yoke 
can be positioned and the power 
controlled with one hand while the 
other dusts on the Magnaflux 
powder, 


November 1954 


The area covered by each appli 
cation of the yoke varies up to 
approximately 24 sq. in. Because 
of light weight, large areas, many 
parts or many feet of welds can be 
inspected per man hour. The 100 
ft. input cord allows flexible op 
eration.—Magnaflux Corp., 7300 
West Lawrence Ave., Chicago 31, 
Il. 296C 


Metallizing Gun 


Has wide-range flexibility for 
many jobs. 


Latest development in metallizing 
equipment is a gun that can work 
on production, maintenance or ap- 
plication of corrosion-resistant pro- 
tective coating. With the Turbo-Jet 
gun an extremely fine, dense coat- 
ing is obtained. And it’s claimed 
to be perfectly balanced for hand 
operation—weighs only 54 Ib. 

Being a general purpose gun the 
Turbo-Jet sprays both hard and soft 
metals without need for changing 
worms, gears or feed rolls. It uses 
high or low melting wire from 20 
gage to fe in. dia. 

Wire speed varies from 24 in. 
per min. to 20 ft. per min, Con- 
trolled turbine power is assured 
through a magnetically controlled 
govemor, 

Gas and oxygen consumption are 
low. ‘Turbo-jet will operate on 
acetylene, propane or natural gas 
at 15 psi.—Metallizing Co. of Amer- 
ica, 3520 West Carroll Ave., Chi- 
cago 24, Ill. 296D 


Welding electrode joins dissimilar 
high-nickel alloys such as aus- 
tenitic stainless steel to nickel 
or to inconel, cast alloys to steel, 
ctc. No longer is it necessary to 
know the analysis of nickel al 
loys in order to obtain a good 
weld.—Eutectic Welding Alloys 
Corp., 40-40 172 St., Flushing, 
New York, N. Y. 296E 


Rusty metal primer climinates need 
for sandblasting, provides an ex- 
cellent bond for topcoating paint 
film. KIP 100 converts the oxide 
film into absorbent, inert and 
stable phosphates. Further rust 
formation is inhibited.—Emjay 
Maintenance Engineers, Ruther- 


ford, N. J. 296F 





CHEMICAL ENGINEERING 


FOR CHEMICAL SERVICE... 


All motors are 
NOT. alike a 


Reliance Totally-enclosed Pan-cooled A-c. 
Motor designed for chemical service. All 
other standard enclosures available, with 
wide choice of mechanical and electrical 
designs and special mountings. Ratings 
y from 3/4 to 300 hp. 
’ 
« © 
++ Corrosion-proof frame and bearing brackets 
xs bP hy rn | 2 li y j 7 
Tough, chemical-resistant Reli-X insulation 


++ Heavy shafts, bearing to becring 


... AND THE BEST PRE-LUBRICATED BEARING DESIGN 
The Reliance pre-lubricated bearing provides four times more operating 
hours without re-lubrication than any other bearing used in motors today. 
And—whatever your lubrication schedule—you just can’t grease’em wrong! 
To get the complete “inside story” on motor bearings, write today for 
Bulletin B-2201. It contains hard facts on the advantages of the Reliance 
pre-lubricated bearing design, with cutaway view, cross-section dia- 
gram, comparison chart, and statements by bearing manufacturers. B-1460s 


» 
(*s 
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NEW PACKAGING & HANDLING EQUIPMENT 








For Hard-to-Pack Powders and Granules 


Packing multi-wall bags with the 
new Fluopacker filling and weigh- 
ing machine is just like squirting 
in liquid through a hose nozzle. 
Only, solids are being handled, not 
liquids. And the ease with which 
hard-to-pack solids can be handled 
during packing closely approaches 
that for liquids. 

With the Fluopacker, solids act 
like liquid because air is used to 
fluidize the powdery or granular sol- 
ids so that they will flow readily 
through the filling tube and into 
the bag. Fundamentally and actu- 
ally it is a simple machine and 
thus efficient and effective. 
> Cuts Packing Cost—Other than 
operating convenience the Fluo- 
packer is expected to notch some 
gains costwise. With fluidized sol- 


ids there is no need for moving 
parts to impel the material into 
the bag. Thus, maintenance cost 
will be lower. 

Aeration of the solids is much 
less with fluidization than with 
previous methods where air merely 
loosened and thrust the material. 
Dusting and packed bulk are re- 
duced. In about half the products 
tested this adds up to a saving in 
bag size. 

Uniform fluidization _ permits 
more accurate cut-off at the cor- 
rect weight. Often this is within a 
plus or minus 4-oz. range. Of 
course this can amount to appreci- 
able savings over more widely-vary- 
ing packing methods. 

Production rates run from one 
to more than 20 bags per min. on 
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either single or multiple-tube ma- 
chines. 

Air enters the fluidizing cham- 
ber through a pad. Above the 
chamber is a material supply hop- 
per. Directly above the air pad is 
an opening to which is mounted a 
rubber connection and filling tube. 

The filling tube, “A” frame, bag 
chair and scale beam are conven- 
tional design. Therefore, the ma- 
chine can be adapted to include 
both hand and automatic discharge 
mechanism. 
> Lift and Squeeze—Low pressure 
(3-4 psi.) compressed air entering 
the chamber surrounds the solid 
particles making them buoyant or 
fluidized. The weight of material 
in the column above exerts pres 
sure on these particles ejecting 





Save Time and Money 
on Corrosion-Resistant 
Line Assemblies asi 


.-. with TRI-CLOVER 
Stainless Steel Fittings 


Among the most important factors governing the selection of 
corrosion-resistant fittings, piping and line assemblies are: (1) 
The assurance of full corrosion-resistance in the actual material 
and in the finished assemblies; (2) The assurance that the manu- 
facturer has had ample experience and ability in producing a full 
range of corrosion-resistant material; and (3) assurance that actual 
costs for installation will be as low as possible, commensurate with 
the quality of the finished assemblies. 

When you specify TRI-CLOVER stainless steel fittings, pipe, 
tubing and pumps you can be swre that all of the above factors have 
been met... And you can be swre that you are getting full corrosion- 
resistance in every fitting and fitting assembly . . . thanks to Tri- 
Clover’s specialized experience in solving corrosion-resistant 
piping problems for chemical-process industries from coast to oe 
coast. 
STAINLESS STEEL CLAMP-TYPE CONICAL FiT- 
TINGS . . . requires only two simple ferrules 
and clamp to assure leak-tight joints thru the 
use of Teflon gaskets. Fast, simple assembly and 


L A D I S H C O 2 disassembly—Just one of the complete range 


of Tri-Clover Stainless Steel fitting types to 


Tni- Clauer Division meet practically every corrosion-resistant pip- 


ing requirement. 
KENOSHA WISCONSIN 
See your nearest TRI-CLOVER DISTRIBUTOR 


EXPORT DEPARTMENT, 8 So. Michigan Ave., 
4354 THE Complete LINE Chicago 3, U.S.A. 
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NEW PACKAGING & HANDLING EQUIPMENT 


them through the filling tube into 
the bag. The action is closely sim- 
ilar to that taking place when the 
valve on a tank of liquid is opened. 
‘Total head required to move the 
solids varies from 6 to 18 ft. de- 
pending upon the characteristics 
of the material. 

Weight is controlled by an air 
operated cutoff lever that squeezes 
the rubber connection between the 
filling tube and packer opening. 

Once of the present disadvantages 
of the Fluopacker is the need for 
high head room. ‘This may be 
overcome in some cases by install- 
ing the packer under a large silo. 

Also, at present the packer does 
not clean out completely so it is 
not recommended for batch pack- 
ing Operations, particularly small 
batches.—St. Regis Paper Co., 230 
Park Ave., New York 17, N. Y. 

298A 


Bag Packer 


Compacts material in bag so 
smaller bags can be used. 


Material is well packed within 
minimum bag space when using 
the Auger-matic bag packer. Pow- 
dered, granular, pellet and fibrous 
solids are packed to a uniform 
weight assuring tightly-filled valve 
bags. . 
Tabbed a multiple-action model 
this unit combines a shaker with 
the built-in scale. The shaker jolts 
each bag vigorously and repeatedly 
during the filling operation. 

A security clamp is used to hold 
the bag on the filling spout regard- 


300 





Nest-A-Bin shipping containers 
(Chemical Engineering, July 1954, 
p. 302) have been put into volume 
production by a new manufacturer. 
The lightweight aluminum bin has 
been redesigned and tested for the 
broadest possible industrial use in 
shipping, handling and dispensing 





Space-Saving Container Has New Maker 


granular solids, powders and pastes. 
At right, loaded bin is being handled 
with a standard fork truck. At left, 
empty bin components are being 
placed one within the other, similar 
to paper cups—Kaiser Nest-A-Bin 
Div., Willys Motors, Inc., 880 Doo- 
little Dr., San Leandro, Calif. 300A 








less of the entering force of the 
material being packed. When the 
packer shuts off the operator re- 
leases the bag merely by raising 
the clamp handle. —- Coddington 
Mfg. Co., 5030 North 37th St., 
Milwaukee 9, Wis. 300B 


Drum Dumper 


Elevates and dumps into high- 
walled vessels. 


A new portable, dumper empties 
drums and barrels into vats or 
other high-walled vessels. Operat- 
ing semi-automatically it avoids 
manual lifting, speeds drum dump- 
ing and eliminates dust nuisance. 

Dumper frame is constructed of 
structural steel members mounted 
on steel casters. A gig for carry- 
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ing the drum rides on rollers. It 
is raised and lowered by a cable 
that winds and unwinds around a 
motor-driven drum. 

A dust-control spout guides 
drum contents into the receiver 
without shrinkage or dusting. 

Entire operation is controlled by 
one man at the push-button panel. 
Dumpers are available for any size 
drum and to discharge at any 
height.—Gifford-Wood Co., Hud- 
son, N. Y. 300C 








For More Information... 


about any item 

in this department, 
circle its code 
number on the 
Reader Service 
Postcard inside the back cover. 











new bulletin 
flow control pumps 


in process 
instrumentation 





bulletin 1253 


milton oY New 24 page Bulletin describes and 


illustrates the application of Flow 


. . 

CHEMICAL FEED SYSTEMS. Control Pumps to chemical feed and 
complete instrumentation system 
e Describes .various types of con 
trolled volume pumps ~—-how they 


work, what they do 


e Contains 25 flow diagrams of typi 
cal systems including application 
in. the paper, petroleum, chemical 


water treating and other industri 


e Includes engineering data on Flow 
Control Pumps— their. operation 


and selection 


This Milton Roy HANDBOOK wil! 
be a valuable addition to your indu 
trial library. Write for your copy 
todav' 

Engineering representalt0or 
United State Canada, Mexico 


Asia, South America an Afri 


COMPANY 


> 
Manufaitiing Sagat 1322 £. MERMAID LANE « PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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NEW FLUIDS HANDLING EQUIPMENT 














Wet Dust Collector 


Achieves high capacity with- 
out channelling by unique 
vane design. 


Wet centrifugal dust collectors 
step in when dust control is too 
tough for cloth type collectors. A 
new unit of this type, the “CW-1”, 
combines the twin features of 
handling problem dusts safely 
while still providing efficient dust 
control. 

Designed for counter-current 
flow of air and water the unit is 
built as a tower. Multiple wet- 
vane sections and a final water en- 
trainment vane section utilize a 
patented vane design. With greatly 
increased impingement — surface 
these vanes thoroughly intermix 
air and water by vigorous centri- 
fugal action. 

Water enters above the top wet- 
vane section through an open- 
ended pipe. It flows downward 
counter to upward flowing air 
which enters the collector through 
the lower tangential inlet. Water 
and dust discharge as sludge from 
the lower cone and the clean air 
from the outlet at the top. 

After clarification in settling 
tanks, the water can be recircu- 
lated. Since the water inlet is an 
open-ended pipe rather than spray 
nezzles there is no danger of plug 


ging from any residual solids left 
in the water following settling.— 
Pangborn Corp., Hagerstown, Md. 

302A 


Cheek List for Hose 


Helps get greatest satisfaction 
from industrial hose. 


By using this check list compiled 
recently by J. A. Muller of Ther- 
moid Co. you can get longer life 
and more satisfactory performance 
for your industrial rubber hose. 

1.) Material carried—Be sure 
you are using a hose compound 
that has maximum resistance for 
the liquid flowing. 

2.) Hose size—Inadequate size 
means either restricted flow or ex- 
cessive pressure; larger-than-needed 
size boosts cost, makes flow ir 
regular. 

3.) Temperature—Special com- 
pounding needed for high tem- 
perature applications. Alternate 
heat and cold to be avoided. 

4.) Pressure--Keep it down and 
lower hose cost. Avoid pulsating. 
Suction hose must be reinforced. 

5.) Suspended solids—Abrasives 
require pure gum rubber tube; if 
combined with corrosive liquor 
need compromise compounding. 

6.) Bending radius—When sus- 
pending hose above ground or 
floor use saddle support with ade- 
quate bearing contact. Correct 
bending radius in most cases is one 
foot for every inch of hose I. D. 

7.) Length — Avoid stretching. 
Too much length allows snagging 
or kinking. 

8.) T'wisting—Torsional strains 
or twisting tend to separate rein- 
forcement from the tube and 
cover. 

9.) Operating cycle —- Remem- 
ber that serious wear and shorten- 
ing of hose life may result if 
operating procedure is not scrutin- 
ized to eliminate practice injurious 
to the hose. 

10). Couplings—Select for the 
type of service existing. Install 
properly, tighten periodically, check 
for leaks. 

11.) Damage protection — Keep 
hose out of strong sunlight as far 
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as possible. Protect at vehicle 
crossings. ‘To prevent work stop- 
page from accidental hose failure, 
carry adequate stock of spare hose 
and couplings. 

12.) Working conditions-Know 
ambient temperature and take into 
consideration when selecting hose. 

Thermoid Co., 400 Whitehead 
Rd., Trenton 6, N. J. 302B 


Air-Water Separator 


Applied to exhaust of water- 
sealed vacuum pumps, stops 
noise. 


Exhaust from water-sealed vac- 
uum pumps can be stripped of 
water and muffled by the double- 
acting WSS water-separator snub- 
ber. It’s reported the first device of 
its kind to perform the twin func- 
tions of water separation and noise 
reduction. 

Both water and air enter the side 
of the separator snubber and are 
separated centrifugally within the 
unit. Water-free air then discharges 
at the top and water leaves at the 
bottom. 

Water containing a percentage of 
settlings and other impurities can 
be handled by the unit; it can be 
cleaned conveniently when neces 
sary. 

Standard WSS _ water-separator 
snubbers range in dia. from 6 to 
26 in. and weigh from eight to 415 
Ib. Throughputs are from 60 to 
4,700 cfm.—Burgess-Manning Co., 
Libertyville, Tl. 302C 
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Many factors 

are involved in the final quality of a product 

in the process industries. The inside story of many difficulties, however, 

is often imperfect starting materials — chemicals, for example. 

They are the foundation. 

Let something go wrong at the beginning and there is often no cure, 

no way to avoid trouble, expense and rejections. That’s why so many concerns 
start with Mallinckrodt chemicals. They’re exactly right, always dependable, 
and most chemicals you might need are immediately available. 

In case they are not now in stock, in case you need special chemicals 

to meet specific problems — Mallinckrodt will help you in a hurry 

with the right chemical in the right physical form. 

An important advantage of a chemical plant like Mallinckrodt’s is flexibility 


of research and production facilities. 


e 


~ SERVING THE PROCESS INDUSTRIES SINCE:1867 


4 


Mallinckrodt Chemical Works 


Manufacturers of chemicals for industrial, medicinal, photographic and analytical uses 


MALLINCKRODT STREET, ST. LOUIS 7, MO. 72 GOLD STREET, NEW YORK 8, N. Y. 


CHICAGO « CINCINNATI ¢ CLEVELAND * LOS ANGELES « PHILADELPHIA * SAN FRANCISCO * MONTREAL « TORONTO 
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PICTURED FLOWSHEET 


Process has increase in yield of alumina 


CHEMICAL ECONOMICS 


NAMES IN THE NEWS 


R. C. Persons, Pres. of Sun Chemical 


Names that made news last month........... 348 


® 
TECHNICAL BOOKSHELF 


Five newcomers for your reference shelves. ... 356 


FIRMS IN THE NEWS 


Who’s doing what among your suppliers 


READER SERVICE 


You can get more information free. ......... 463 


TECHNICAL LITERATURE 


New literature from the manufacturer 


Sintering operation... 

... is the key to Alcoa’s 20% 
hike in alumina recovery by the 
Bayer process. Here’s a pictured 
flowsheet of this unusual opera- 


tion. (p. 334) 


wy 


Why take a chemical job? 
If you’re in doubt, here are 
reassuring figures on how the 
chemical industry stacks up as 
an employer today, what it 


promises for tomorrow. (p. 341) 


a 


Losing your friends? 

Could be if you aren’t keeping 
up with what they’re doing and 
where they’re going. Names in 
the News keeps tabs on what’s 


happening to engineers. (p. 346) 


wy 


New technical literature .. . 
You can now get—free and 


fast—literature on any subject 


in your field. Keep your technical 


files up to date. (p. 474) 


wa 


Join READER SERVICE on 
page 463 





| By 


A Hi RE’S WHY Pp R 


mali CHEMICAL MOTORS 


These Performance Rated features 
resist chemical corrosion 





@ Cast-iron fan guard 


@ Cast-iron terminal box 





Cast-iron frame and end brackets 


Either bronze or aluminum fan 
available to you 


Fan constructed to operate in either 
direction of rotation 





Rib type 
construction 
available with 
or without steel 
covering shroud 
in sizes 50 to 
100 H.P. Steel 
fan guard. 


Dual frame type 
available in 3 
to 40 HP. sizes 


“Air-over- 

motor” type in 
1-1Y%2-2 HLP. sizes. 
Steel frame. 





Porformance- Rated 
lL 


1/8 to 400 H.P. 
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Performance Rated motors are offered by 
CENTURY to match the motor to the job. The 
lowest cost motor is the properly applied motor. 
The wide range of sizes and other features in 
Century’s Performance Rated line means you get 
Century motors application engineered to match 
whatever equipment you want to drive. 


Mail this coupon to find out how Century Performance Rated 
motors can help you on your current project. 


TO Century Electric Co. 1806 Pine Street, St. Louis 3, Mo. 
Send me information about 


CJ Chemical motors C] The Century Perform- ] NEMA motor Re-rating 


ance Rated line —~ frame dimensions 
Name 

Ciusmpony.. 

Address 


CENTURY ELECTRIC COMPANY 





~ 


Hard nut | 
to crack!) 
LZ 


How to expand a plant with 
a minimum of interference 
to operations is a problem 
that calls for an ingenious 
solution. One example 
of Kaiser Engineers’ planning 
foresight is its outstanding 
record of maintaining 
operating efficiency during 


the construction period. 


Making A Basic 

Change In Process 

while expanding alumina production 
from 437,000 tons to 800,000 tons 
annually, Kaiser Engineers, in cooper- 
ation with the client kept the down- 
time loss in production continuity to 
a matter of hours. The changeover 
permitted the processing of Jamaica 
and Surinam bauxites with different 
chemical characteristics either alone 
or in any combination. 


Write for a new chemical brochure 
(No. 101) now being prepared — it’s 
yours for the asking. 


® * 
ka i ser e n gin e ers... low operating costs 


DIVISION OF | HENRY J.KAISER COMPANY 





ENGINEERS CONTRACTORS 


@ HOME OFFICE: KAISER BUILDING, OAKLAND 12, CALIFORNIA (CABLE: KAISENGS) NEW YORK, PITTSBURGH, LOS ANGELES, WASHINGTON, D. C. 
@ HENRY J. KAISER CONSTRUCTION CO. @ HENRY J. KAISER COMPANY (Caneda) LTD., MONTREAL 
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“Flex-i-liner” pump is lightweight 
... Molded “Alathon” means 
fewer parts, greater efficiency 


The patented ‘“Flex-i-liner” pump features a body 
block of molded Du Pont “‘Alathon” polyethylene 
resin. The body block of “Alathon” is tough, non- 
contaminating, and resists corrosive fluids—concen- 
trated hydrochloric, sulfuric and hydrofluoric acids, 
for example, and caustics. It stands up to the most 
abrasive slurries, and is easily cleaned. 

The manufacturer has been able to reduce parts, 
hence wear, and increase pump efficiency by using 
this body block of ‘“‘Alathon.” Pump design elimi- 
nates stuffing boxes and shaft seals, so external leak- 


Manufactured by Vanton Pump and Equipment Corp., New York City 


Body block of Du Pont ALATHON® resists 
abrasive slurries, corrosion, breakage 


age from these sources is avoided. The pump is 
self-priming — needs no check valves or gaskets. 
“Alathon” is lightweight (sp. gr. 0.92) , which makes 
the pump easier to handle. 

Have you investigated the properties of Du Pont 
“Alathon” and the other members of the Du Pont 
family of engineering materials — ‘“Teflon”* tetra- 
fluoroethylene resin, ‘‘Zytel’’+ nylon resin and 
“Lucite”’* acrylic resin? The application described 
above is typical of the product improvement made 
possible through the properties of one of these 
unique engineering materials. For further informa 
tion on these properties and uses of these materials, 
mail the coupon below. 


* Registered trade-marks of E. I. du Pont de Nemours & Co. (Inc) 


+" Zytel”’ is the new trade-mark for Du Pont nylon resin 


E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 2511 Du Pont Building, Wilmington 98, Delaware 


- Please send me more infor- 
mation on the Du Pont en 
gineering materials checked: 
[] “Alathon” polyethylene 
resin; [] “Teflon” tetrafluo- 
roethylene resin; [J “Zytel” 
nylon resin; ( “Lucite” acryl- 
ic resin. I am interested in 
evaluating these materials for 


f 


ALATHON 


Name. 
Position___ 
Firm Name 
Street Address 
fs, ae 

I ciccctnettcicbens 





Type of Business 
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basically alike 


.- yet there's a difference in each 
that assures big profits 
for each operator of a Traylor Rotary Kiln 


ene, a ee ee ee ee ee 


TRAYLOR ENGINEERING & MFG. CO. 
1601 MILL ST., ALLENTOWN, PA. 


SALES OFFICES: New York © Chicago © San Francisco 
Canadian Mfrs: Canadian Vickers, Ltd., Montreal, P.Q. 
It looks like a ‘“‘Traylor-Made" Kiln will be best for me, 
too. I’d like more information, send bulletin 1115. 











a Praylor leads to greater profits 
ach 
7 ee ee eRe all 
L_J 
mais. 
Primary Gyretory Crushers Rotery Kilns Secondary Gyratory Crushers 
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In the new installation you are considering 
there’s only one Rotary Kiln that’s going 

to do the job with maximum efficiency and 
economy. The best thing to do is settle on a 
kiln ‘‘Traylor-Made” to your requirements. 
Adapting Traylor’s basic design features to 
your individual needs will assure the success of 
your “‘Traylor-Made”’ Kiln before installation. 
The big difference in production and profits 
you get with a “Traylor-Made”’ Kiln is the 
direct result of Traylor’s more than 40 

years’ experience in designing and building 
rotary kilns. 


Ball Mills 
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WYANDOTTE 


CHEMICALS 








Elmer Luckow (right), chief soap chemist for the Allen B. Wrisley Co., discusses benefits of Pluronics F68 with William Lieb 


“Our 12-year search ended when 


we learned about Pluronic F68” 


— William Lieb, chief cosmetic chemist, Allen B. Wrisley Co., Chicago 


“For 12 years we searched for a 
nonionic, low-foaming, nonirritat- 
ing surface active agent in solid 
form,” says Chief Cosmetic Chem- 
ist William Lieb, Allen B. Wrisley 
Company, Chicago, makers of fine 
soaps and toiletries since 1862. 

“We tested literally hundreds of 
products. None of them filled the 
bill. Then the Wyandotte repre- 
sentative suggested Pluronic F68. 
We found it fitted our needs ex- 
actly. There is no way of measuring 
in dollars the value of a develop- 
ment like this. 

“We use other Wyandotte prod- 
ucts, too. As a matter of fact, we 


CHEMICAL ENGINEERING 


have been buyers of Wyandotte 
Soda Ash and Caustic since World 
War I. Deliveries have always been 
prompt; quality excellent. Wyan- 
dotte is big enough to handle our 
largest orders and give us expert 
technical assistance, yet 
enough to provide personalized 
service and attention. We are well 
satisfied.” 

How about your business? Can 
you benefit by using some of Wyan- 
dotte’s many products? Can you 
profit through Wyandotte’s far- 
reaching developmental program 
and cooperative technical service? 
Contact our nearest district office, 


-November 1954 


small . 


or write Wyandotte ... we're glad 
to be of service. Samples of 
Pluronic* F68 are available upon 
request. Wyandotte Chemicals 
Corporation, Wyandotte, Michigan. 
Offices in principal cities. 

*REG. U.S. PAT. OFF 


yandotte 
CHEMICALS 


HEADQUARTERS FOR ALKALIES 


Soda Ash « Caustic Soda « Bicarbonate of Sode « Chlorine 
Caicium Carbonate « Calcium Chloride « Glycols —— 


Detergents + Agricultural Insecticides « Soil Co 
Other Organic and Inorganic Chemicals 


tioners 
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] DISCHARGE 
PORT 





DISCHARGE 
PORT 
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There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million, cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


SUHTAGELDAOAGUOUUOOOVUEOOAAUAE AAA EEOSOOOONEEOULLEEOUEAUTETUUEAESAOUTO LEASE AA 


FVHVNOTOUUTAVENOQUODDQUGQNOQEARMOOUUOSOOEOEFDULUUOCOUOEDULAUASGSOGEOOOHONSOUSDUAOAOODTUHOANOGEGOOOUOREUEO ANSEL 
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NAS ENGINEERING COM PANY 
313 WILSON, SO. NORWALK, CONN. 
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This detailed line drawing of the new 
Veelos TD and TE v-belt makes it 
easy to see how this new v-belt is 
designed to do a better job... easier! 


ELOS 





link is beveled for Individual link is designed for 


extreme neta d= "ith Greater strength. 


*) 


T-screw is made for strength Cup-.washer is shaped Stud is anchored perma- 
and for easy coupling and to resist belt wear, nently in the link for added 
uncoupling. durability. 




















TD and TE Adjustable V-Belt 
for D and E drives 


>» easy to couple and install 
> does a better job for a longer time 


HE NEW VEELOS TD AND TE adjustable 
‘Evan was developed specifically for D and 
E drives. It’s not just an adaptation, it’s an 
entirely new patented v-belt design! 

New Veelos TD and TE v-belt is faster and 
easier to install. Cup-washers and T-screws 
join links together to make up individual 
belts—and you don’t need to remove out- 
board bearings. 

New Veelos TD and TE v-belt lasts longer. 
Advanced construction of stud, cup-washer 
and T-screw provides added strength and 
durability—protects the new high-tensile 
strength link. 

New Veelos TD and TE v-belt is perfectly 
balanced. Machine-cut sides and uniform 
links provide smooth, vibrationless, full- 
power delivery. 

Put the new Veelos TD and TE v-belt on 
your D and E drives... prove to yourself that 
this v-belt does a better job for a longer time! 

Get the complete story of this great, new 
v-belt. Send coupon for new 8-page illus- 
trated bulletin. 


Veelos is known as Veelink 
outside the United States. 


ADJUSTABLE TO ANY LENGTH 


CuemMicaL ENGINEERING—November 1954 





eee a tt ee ee ee ee ee ee ee ee ee ee ee ee oe ee 


MANHEIM MANUFACTURING & BELTING CO. 
602 Manbel St., Manheim, Pa. 


Please send copy of your new Vuelos Tp and TE v-belt crtalog. 


ADAPTABLE TO ANY DRIVE 
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CHECK THESE ADVANTAGES 


@ translates pneumatic and 
electrical signals into dig- 
ital form for automatic 
controlling, computing 
and accounting. 

@ reduces instrumentation 
investment—saves space. 

@ increases efficiency with 
quick, accurate reporting. 

® continuous scanning mon- 
itors operating conditions, 
announces and records 
off-norm actions at any 
time. 

@ relieves personnel now 
needed for manual log- 
ging, relating and inter- 
preting operating infor- 





You now have immediately available a 
packaged data reduction system with great 
versatility for present application or later 
re-application . . . ready to integrate into 
your plant the latest means for computing, 
controlling and accounting. 


The F&P Automatic Logger converts pneu- 
matic and electrical signals into tabulated 
digital records specially designed for your 
needs. Logging occurs at preset intervals— 
but Logger continuously samples essential 
variables and stores information for inter- 
val recording. Thus, flow may be integrated 
continuously and logged as accumulated 
flow or average flow rate. The F&P Logger 
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employs analog computer techniques to 
reduce data to suitable form before digital 
presentation. 


The F&P Automatic Logger tabulates use- 
ful data on automatically typed log sheet 
and simultaneously stores it on punched 
tape or in other digital form for automatic 
controlling, computing or cost accounting 
without the expenditure of a single man 
hour. 


The F&P Automatic Logger is available 
now—ready to implement your new auto- 
mation plans, ready to lower operating 
costs. Write for complete information or 


actual demonstration. 


complele process. cebleamentillon 
FISCHER & PORTER CO. 


214 County Line Road, Hatboro, Pa. 
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MEASURING, RECORDING AND CONTROLLING INSTRUMENTS - CONTROL PANELS - DATA REDUCTION SYSTEMS 
CONTRACT INSTRUMENTATION RESEARCH + CHLORINATION EQUIPMENT + GLASS SPECIALTIES 
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uniform hea... 
precise hea... 
fast heat... 
“eolor blind” heat... 


TWO JOB-PROVED 
FAR-INFRARED TYPES 
TO CHOOSE FROM! 


You'll find Chromalox pre-built Radiant Panels 
and Heaters from stock fit your jobs and your 
budget. Shown below are just two of the literally 
hundreds of oven shapes and sizes which con 
be erected quickly and easily using Chromaloxz 
Electric Radiant Units, 





A tough, compact, far-infrared generator that 
fastens to simple framing for economical ovens 
in dozens of shapes. Only 334” wide; lengths 
2 to 12 ft.; 0.6 to 7.2 Kw.; all standard voltages; 
5100 BTUs per sq. ft. per hr. 


Conveyorized oven built on the job using Chromalox 
Radiant Heaters. Units are installed in lengths and ratings 
needed to fit the work, Input controller gives precise and 
exact temperatures easily adjusied to meet varied 
processing requirements. Easy to assemble, easy to wire, 





Complete oven components with built-in 
insulation, frame, preheating airways and 100 
ampere bus — come ready to erect and 
connect. Sizes 1 x 4 ft. and 2 x 4 ft: 10.8 
and 21.6 Kw.; ali standard voltages. 9200 
BTUs per sq. ft. per hr. 





Chromalox pre-engineered Radiant Panels are easily 
and quickly erected and connected to form ovens and 
drying tunnels of any size and shape. An oven such as 
sketched may be installed in’ 20 to 30 man-hours with 
minimum engineering expense and lowest cost per 
installed kilowatt, 











A Chromalox Electric Radiant Panel or Chromalox Radiant Heater 
installation gives you a quick, low-cost answer to your baking, 
curing, drying and other heating needs. Pre-engineered units 
allow on-the-spot erection and connection. You get up to 700° F. 
work temperatures; absolutely uniform radiation with no hot and 
cold spots; high intensity heat that’s absorbed f-a-s-t by all 
colors; and accurate “dialed” heat from 0 to 100% of capacity. 


EHROMALOK BZotiuc 
Fan-impponed, Unité 
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Have a Problem Involving Degreasing, 
Drying, Baking, Preheating, Curing? 
The assistance of Chromalox Application Engi sis 


yours for the asking. They'll help you work out your 
specific requi without obligati Write today. 








EDWIN L. WIEGAND CO. Ic-70 
7514 Thomas Bivd., Pittsburgh 8, Pa. 
I'm interested in electric heat for.... 


0 Send me Bulletins on Far-infrared units. 
CJ Have a Chromalox Application Engineer get 
in touch with me. 
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AUTOMATIC PROPORTIONING 


... 50 years of automatic weighing experience 
covering more than 400 different materials 
. . » life-testing of electronic components in the lab, 
for maximum performance in the plant 

. materials flow research and test facilities to co- 
ordinate material characteristics with system design 

. a development lab working out new and better 
methods in automatic proportioning 

. integration of all equipment and accessories into 
a complete coordinated system 

. system completely wired and tested with test 
material before shipment 


. single responsibility for the entire system, with { 





nationwide service facilities. 





eee 


Select -- Weigh 


“es a Dialed Vt eight Selection 


REMOTE 
FORMULATION 
Or 
CEMENT PRODUCTS 


For proportioning four different pre-mixed cement prod- 
ucts, this west coast manufacturer uses a Richardson 
Select-O-Weigh proportioning system, remote-controlled 
from this panel by selector dials. One Richardson auto- 
matic bulk scale cumulatively weighs, according to selec- 
tor dial settings, the sand, Portland cement, clay, and 
crushed rock in the required proportions for the four 
products. Panel lights indicate progress of the operation, 
with an alarm system constantly standing by to insure 
continuous operation and quick servicing. Empty balance 
is checked through a tare circuit before the cycle is 
repeated. 

For complete case history file of Select-O-Weigh installa- 
tions in industry, please ask for Bulletin 0351. 


RICHARDSON SCALE COMPANY 


Clifton, New Jersey 


Atlanta * Boston * Buffalo * Chicago * Cincinnati * Detroit 

Houston * Memphis * Mi polis * New York * Omaha 

Philadelphia * Pittsburgh * San Francisco * Wichita * Montreal 
Toronto * Havana * Mexico City * San Juan 





@ 110 
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This new G 


operating and maintenance 


To reduce your liquid-handling costs 
through greater standardization, easier 
maintenance, and improved operating 
characteristics, Goulds engineers have 
developed the new Goulds Fig. 3305 two- 
stage, opposed impeller centrifugal 
pump. Here are the highlights—the re- 
sult of 50 years concentration on indus- 
try’s centrifugal pump needs. 


The Fig. 3305 pump combines the seven 
features indicated on the sectional draw- 
ing below to contribute a quality of de- 


pendable service which adds up to true 
operating and maintenance economy. 


ry Qo 28 


High operating efficiency, 
low maintenance cost 


Teflon water-seal rings. 
Stainless steel impeller key. 


Bearing housing sealed against mois- 
ture and dirt. 


Cowl-type glands suitable for use with 
quenching liquids. 

Renewable stuffing box bushings. 
Die-formed stuffing box packing. 
Corrosion-resistant gland bolts. 


ulds pump 


se | 
y 2 


j 
{ 


NB Reduces your spare parts inventory 


Only two shaft and rotating parts assem- 
blies provide for 5 pump sizes and 10 
pump combinations. This means a re- 
markable range of parts interchange- 
ability which you will find detailed on 
page 7 of the descriptive bulletin. 
Furthermore, most of the components 
of the Fig. 3305 shaft and rotating as- 
semblies are interchangeable in the Fig. 
3405 single-stage, double-suction pump 
which has won industry-wide acceptance 
in the year since it was introduced. 

This high degree of standardization 
helps materially to reduce spare parts 
inventories. It also gives you great flexi- 
bility in adapting your Fig. 3305 pump 
to changing field requirements. 


The short bearing span of Fig. 3305 
pumps means -considerable saving in 
floor space—as much as 50% in some 
comparisons with conventional designs 
of comparable capacity and head. 


Saves space 


announcing... 


the Goulds Fig. 3305 
two-stage, opposed im- 
peller pump for clear 
liquids. 5 sizes. Capaci- 
ties to 1200 GPM. Heads 
to 1000 ft. 


offers you specific 
advantages... 


Stuffing box to match your 
requirements 


You can choose either a conventional 
stufling box with gland or a mechanical 
seal, according to your need. And you 
can easily change from one to the other 
at any time. 


iz Simple to change rotation 


\ patented locking device makes it easy 
to change the rotation of this pump from 
right-hand to left-hand or vice versa in 
the field and without additional parts. 

Before you select another pump for 
handling clear liquids at rates up to 1200 
cpm and heads to 1000 ft., be sure you 
have the detailed cost-advantage story 
of Goulds new Fig. 3305 pump. We'll 
send you descriptive bulletin— promptly 
on request. 


Get the complete siory—This 12-page illustrated Bulle- 


tin No, 722.6, covers the new Goulds Fig. 3305 pump com- 
pletely. It gives specifications, interchangeability tables, 


performance curves, dimensions. 


ATLANTA + BOSTON « CHICAGO + HOUSTON « NEW YORK «+ PHILADELPHIA ¢ PITTSBURGH « TULSA 


CHEMICAI 
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TRANSAIRE Pressure Transmitter 


solves these tough problems! 
Measuring within 2% of 20-40 pst shiftable range spans 


ere Taylor TRANSAIRE Pressure Transmitter with 
short, shiftable spans gives unprecedented ac- 
curacy and sensitivity—plus the convenience of sup- 
pressed ranges at high pressure ievels. Operating on 
the simple force-balance principle, it will measure and 
transmit minute pressure changes up to 1,000 fet. It’s 
accurate to 42% of the selected short range span and 
sensitive to pressure changes of ¥2’’ water. 


THREE IMPORTANT ADVANTAGES 


1, Range spans of 20 and 40 psi are available throughout the 
range limits of 35 to 415 psia; 50 to 100 psi throughout 100 
to 1,000 psia. 

2. The volumetric type pressure system is extremely accurate, 
practically clog-proof, has a corrosion-resistant 316 stainless 
steel diaphragm. 


3. Temperature and barometric compensation make for higher 
accuracy of measurement, and consequently closer control. 


Pressure 
Transmitter 








NARROW RANGE SPAN 
DETECTS PRESSURE TRENDS 


Problem: To get highest possible purity 
of product consistent with good produc- 
tion economy. This requires the quick 
detection of pressure trends over a very 
narrow range. 

Solution: The short, shiftable range spans 
(as short as 20 psi) of the TRANSAIRE 
Pressure Transmitter permit selection of 
operating range by a simple screw-driver 
adjustment. Its high order of sensitivity 
enables the operator to detect minute 
changes of pressure. 


Result: Close control, because the minute 
pressure trends are practically instanta- 
neously detected and transmitted to the 
controller and receiver. This means 
higher yield of a purer product, also 
great flexibility in changing to different 
product requirements. 


Pressure 
Transmitter 


Froctionotor 


Overhead Vopor t ned 


Pressure 
Transmitter 


To Vapor Spoce 
Of Kettle 


COLUMN PRESSURE DROP 


PERMITS MAXIMUM 
CAPACITY OPERATION 


Problem: To operate a column at maxi- 
mum capacity, consistent with the pre- 
venting of flooding. 

Solution: As the pressure drop across the 
column is a measure of the vapor velocity, 
the measurement of this drop with a 
short-range, highly sensitive, easily ad- 
justable instrument enables the operator 
to keep the column safely close to the 
flooding point. 

Result: Maximum production and uni- 
form operation. 


Pressure 


REACTOR PRESSURE 


FLUSH SURFACE 
IS CLOG - PROOF 


Problem: To measure pressure in re- 
actor kettles containing viscous or cor- 
rosive liquids which tend to clog con- 
ventional measuring systems. 

Solution: The closed volumetric measur- 
ing system of the TRANSAIRE Pressure 
Transmitter presents a flush surface on 
the inside of the vessel. It is clog-proof, 
highly sensitive and provides an accurate 
reading. 

Result: Maximum yield of high purity 
product and a precise knowledge of the 
pressures maintained. 


Ask your Taylor Field Engineer, or write for Bulletin 98097, 
Taylor Instrument Companies, Rochester, N.Y., and Toronto, Canada. 


Taylor Lnslruments MEAN ACCURACY FIRST 
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WILFLEY PUMPS 


Reduce Pumfing Costs...Increase Production 


Minimum downtime Wilfley’s remarkable success-record in creating sub- 
required for replacement 


of parts stantial dollar savings in power and maintenance 


Comins cpetation means low-cost production on every pumping job. 


without attention This cost-saving efficiency is born of engineering 


Malsenined High “know-how” plus many years of experience in 
Efficiency 
keeping pace with the changing requirements of 
Economical pump for ping P Bing feq 

every requirement modern industry. 


Individual engineering on Shown here are typical Wilfley installations. Rubber lining, alloy irons, 
every application, 

Write, wire or phone 
for complete details, Sand Pumps and Acid Pumps to provide maximum pumping efficiency. 


plastics and stainless steel are some of the materials used in Wilfley 


“COMPANIONS IN ECONOMICAL OPERATION ” 


“tty Sand gue® 


& | 


4 H.| 
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Seven reasons 

why so many chemical 
packing problems are 
being solved by 


1. “Ter.on” is not affected by chemi- 
cals within the temperature range 
of —80°F. to 500°F. 


2. “Teron” has high heat stability. 


3. “TeFLon” has excellent nonadhesive 
properties. 


“TeFLon” is nonflammable. 


“TeFLon” possesses excellent 
electrical properties. 


“TerLon’s” water absorption is zero. 


Weather does not affect “TEFLon”. 


These seven unique properties make “TEFLON” an 
ideal packing and gasket material for the chemical 
industry. Raybestos-Manhattan’s “TEFLON” Packings | 
and Gaskets are available in a variety of combinations 
for glass, glass-lined and stainless steel piping, and for 
pumps, valves and practically all kinds of fluid-han- 
dling equipment. Included in the line are solid rings; 
Vee-Flex® rings; braided and plastic packings for 
stuffing boxes and valve stems; “envelope” gaskets; 
solid gaskets in round, square and irregular shapes, 
gaskets for handholes, manholes and flanges; gaskets 
for distillation columns; gaskets for covers on tanks, 
kettles and autoclaves; gaskets for flanges and nozzles 
on glass and glass-lined pipe. Into each goes a know- 
how of 50 years’ packing experience. 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


DO YOU FABRICATE YOUR OWN PARTS? 
If so, order R/M “TEFLON” in sheets, rods or tubes to 
your specifications. 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn.; 
Manheim, Pa.; No. Charleston, S.C. 
Crawfordsville Ind.; Passaic, NJ. 
Neenah, Wis., Peterborough, Ontario. 








RAYBESTOS-MANHATTAN, INC. Paelings © AsveBtOs Textiles «© 
Diamond Wheels « Rubber Covered Equipment e¢ Brake Linings ¢ 


industrial Rubber, Engineered Plastic, and Sintered Metal Products 
Brake Blocks «© Clutch Facings © Fan Betts 


Abrasive and 
Radiator Hose «© Bowling Balis 
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Trim costs 

with this hook-up 
for valve-killing 
corrosive services 


To end high valve mortality from most cor- 
rosive liquids, and to control fluids that must 
be kept free from contamination or discolor- 
ation, stainless steel is the right metal. But 
it takes more than metal to make a valve. For 
dependable performance, you need the two- 
way hookup — Stainless Steel and Jenkins 
time-proved Valve Engineering. 


With the increased demand for processing 


equipment that resists corrosion, more and 
more Stainless Steel Valves have been added 
to the Jenkins line. It now includes types, 
designs, sizes and alloys to meet practically 
all industrial needs. 

Let the famous Diamond trade-mark be your 
guide when you choose valves of stainless 
steel. As on any Jenkins Valve, it means extra 
value... longer, trouble-free service life. 


NEW BOOKLET describes the wide range of types, sizes, pres- 
sures, and alloys available in Jenkins Stainless Steel Valves, 
with diagrams and dimensions. Includes description of alloys, 
helpful information on selection, and survey forms. Ask for 
Form 200. Jenkins Bros,, 100 Park Ave., New York 17. 


—— 
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a) 


319 





Cotton filter fabrics— widely used in beet sugar processing — are Acrylic type fibers when made up into filter fabrics are highly resistant 
economical, durable, have high wet strength and good mechanical to strong mineral acids under elevated temperature conditions such 
efficiency. as used in certain dye filtration processes. 


YOU GET EASIER CAKE DISCHARGE 
WITH THIS WELLINGTON SEARS 
FILTER FABRIC 


Shown here in use is a press equipped with Wellington - 
Sears filter fabric in a special construction of filament 
nylon, designed expressly for clay filtration. It is made 
to stand up under abrasion and flexing . . . and smooth 
enough for easy cake discharge. 

Whatever your “tough problem” there’s most likely a 
Wellington Sears fabric already in use—or one that we 
can develop—to solve it. There’s the confidence in over 
a century of industrial fabric experience to back up that 
statement. 

Wellington Sears cotton and synthetic filter fabrics are 
made available to the processing industries through 
leading filter cloth specialists. Write us for names of 


those serving your area. 


Wellington Sears 


A SUBSIDIARY OF WEST POINT MANUFACTURING COMPANY 


FIRST In Fabrics For industry 
WELLINGTON SEARS COMPANY, 65 WORTH STREET, NEW YORK 13, N. Y. 


OFFICES IN: ATLANTA + BOSTON + CHICAGO «+ DETROIT + LOS ANGELES + NEW ORLEANS «+ PHILADELPHIA + SAN FRANCISCO « ST. LOUIS 
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In Butylene Hydrocarbon Condensers 


WOLVERINE TRUFIN’ 


More than Met 


Design Requirements 





; and Cooling* 
| Duty, B.T.U. per hour : 16,680,000 
' | Hydrocarbon Flow, Ibs /hr 
Shell Side T-i 
T-out 
Tube Side T-in 
T-out 
j Woter Velocity, F.P.S. 
Ug—Clean 


Tube length, feet 
THIS UNIT consisting of three Trufin con- Her’ Square Ft 
densers and three plain tube subcoolers — ‘ 
is installed at a large synthetic rubber 
plant. 




















*NOTE: The condenser in this case is : carrying all the “subcooling load as well as condeneng. 
The Trufin units have always done this without difficulty 


. and, as outlined in the data chart shown above, units have never required cleaning), and the re- 
far exceeded the performance specified for this sulting increase in close control of transfer by 
installation. control of water volocities. Also, Trufin with its 

: ; , aye increased surface area permits greater heat trans- 
The unit was designed for condensing a minimum fer to be packed into condensers. And because 
of 136,200 pounds per hour of vapor consisting its fins are integral with the tube wall, Trufin never 
of 90% butylene and 9% butane while using two drops in efficiency because of fins loosened by 
of the three parallel circuits. Although each con- vibration, high temperatures or pressure changes. 
denser was designed for a heat duty of 8,200,000 
BTU’s per hour, condensing loads as high as Insist on this kind of condenser performance, 
16,680,000 BTU’s per hour were noted in condens- simply by specifying Wolverine Trufin. You'll find 
ing and cooling operations. When condensing it available in copper, (its alloys), electric-welded 
alone was handled, heat transfer achieved was steel, aluminum and bi-metal. For more information 


10,110,000 BTU’s per hour—a substantial increase. of how Trufin is setting new performance records, 
write today for your copy of the new Trufin 


Factors contributing to this increase are Trufin’s Opportunity Book. WOLVERINE TUBE, 1443 Cen- 
ability to withstand fouling (the shell sides of these tral Avenue, Detroit 9, Michigan. wos? 


"REGISTERED U, S. PATENT OFFICE 


| WOLVERINE TUBE 


| } DIVISION OF CALUMET @ HECLA, INC 
the Unifin Tube Company, London, Ontario | Jie SR gee es 


Wolverine Trufin available in Canada through 


J ied Bakvadell wtlon 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 11 EAST 40TH STREET. NEW YORK 16 N 
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STURTEVANT 


MICRONIZER'’ 


Py GRINDING 
MACHINE 


Grinds Materials 
To Any Micron Size i 11200 
Specification 


Capacities 1000 





NOW AVAILABLE FOR 
OUTRIGHT SALE 


The Sturtevant Micronizers are fluid jet grinding machines de- 
signed to reduce solid materials to particle sizes in the micron 
range. 
Using compressible fluids, air or steam, as the source of energy, 
Micronizers produce pulverized materials to specifications unob- 
tainable by other mechanical equipment such as ball, pebble or 
hammer mills. 
The variety of materials processed is large and includes both 
nonmetallic and metallic minerals and ores, metals, pigments, in- 
secticides, fungicides, pharmaceuticals, plastics, dyes and numer- 
ous other organic and inorganic products. 
It is quickly and easily cleaned on changes of formulation with 
minimum loss of material. Simple to install and operate. It is avail- 
able as a machine alone . . . or as a complete grouping with pre- 
mixing, grinding and bagging equipment. Write for complete 
information, today. Sturtevant Dry-Batch Mixer for mixing materials 
into a homogenecus mass. 5 models: % to 2 tons. 


*Micronizer is the Registered Trademark of the Sturtevant Mill Company. 


STURTEVANT MILL COMPANY 
100 CLAYTON STREET, BOSTON 22, MASS. 


Designers and Manufacturers of CRUSHERS - GRINDERS - SEPARATORS - CONVEYORS 
MECHANICAL DENS ond EXCAVATORS ~- ELEVATORS + MIXERS 
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ive individual 


nds, fly ash 


j ; i i 
aerosols, and ofner trot blesome air polluents 


In dealing with air contaminants, each individual air cleaning problem 
must be approached with a view to determining what type of collector 
or filter is required to produce maximum results under existing conditions. 
Study and analysis of the character and extent of the polluent is therefore 
imperative in arriving at a satisfactory solution. Mahon dust and fume 
control engineers have, over a period of years, developed and per- 
fected special Wet and Dry Collectors and Fog-Filters which have 
proved highly successful in coping with all types of industrial air con- 
taminants—a few are illustrated here ... they are serving today in 
some of the most difficult and mandatory air cleaning jobs in industry. 
Each installation has been engineered to do the specific job. If you have 
an air pollution problem, regardless of its character, it will pay you to 
call in a Mahon engineer and let him show you what Mahon equipment 
has done with like polluents under conditions comparable to your own. 
See Mahon’s Insert in Sweet's Mechanical Industries File for further in- 
formation, or write for Industrial Equipment Catalog A-654. 


THE R. Cc. MAHON COMPANY 


Main Plant and Home Office, Detroit 34, Michigan 


Engineers and Manufacturers of Dust and Fume Control Equipment Inciuding Cyclone 
Collectors, Hydro-Foam Collectors, Jet Trap Collectors, Hydro-Filter 
Collectors, and Fog-Filters and Cupola Stack Washers. 


. Fauit ment ic Ere< fed by MAahon to insure Con ele Satisfaction 


MAHON FOG-FILTERS AT WORK 


The installation illustrated above was specially 
designed for the Motor State Oil & Grease Co., 
Jackson, Mich. PROBLEM: To eliminate HS 
odor from sulphonated grease manufacturing 
operations. The problem was complicated by 
grease and oil fumes present in H2S ges. 
SOLUTION: A two-tower Fog-Filter connected in 
series was designed with high pressure woter 
fog collecting practically all of the grease and 
oil fumes in the first tower. A caustic’ solution 
employed in the second tower,and fogged at 
lower pressure removes the remaining H:$ from 
the air before it is exhausted into the ctmosphere. 


Hydro-Foam Duss Collector 
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maintenance costs cut in half as 


BLATECOILS «ue coil-itis * 


Addressograph - Multigraph Corporation has considerably 
reduced their process heating costs by changing to Platecoils 
instead of serpentine pipe coils for such processes as alkaline 
stripping, alkaline cleaning and chemical blackening of 
steel. Addressograph saved through lower initial costs, 
lower installation costs and a 50% reduction in maintenance 
costs. Much less space is consumed by the Platecoils and 
heating efficiency is greatly increased. 


PLATECOILG replace pipe coils 
for 50% of the cost 


| 
| 
| 
*& Coil-itis is the constant doctoring of wet processing tanks | 
for pipe coil troubles. It can be cured easily by replacing pipe | 
coils with Platecoils. Immediately, you will notice the differ- 
ence as Platecoils put new life and profits into your heat trans- 

fet processes. They heat or cool 50% faster and take 50% less | 
space in the tank. They save as much as 50% in initial cost and | 
50% in maintenance costs in addition to overcoming the limita- 

tions and operating difficulties of old fashioned and outmoded | 
pipe coils. | 


Platecoil Division, TRANTER MANUFACTURING, inc., Lansing 4, Michigan 
For fast shipment see your local distributor 


savings throughout industry. 
Send today for your copy. 


= 
Bulletin P61 shows how Plate- 
coils are replacing pipe coils at a 
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If you plan, supervise, or maintain continuous process operations 


,consider the suitability of Jet Apparatus for such 





operations. For jet apparatus, though it requires skill in designing, is 


outstandingly simple — has three principal parts which include: a converging 


to hold these parts in their proper relative positions. 
Jet apparatus fits right into the pipeline. The actuating medium can be either 
3 liquid or gas. Small, in relation to the work they do, 
easy to install and maintain, one of many SK Jet Types 


can be used to: 


ee en “g 


and (4) to perform thousends of similar jobs in plants all over the country. 


For types of Jet Apparatus offered by SK and a summary of applications, write 


for Bulletin SK-1. 


Represematves ~SCHUTTE and KOERTING Company 


Principal Citi 
pal Cities = 0017 STATE ROAD © CORNWELLS HEIGHTS + BUCKS COUNTY, PA 
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plant wrecker 


Just an ordinary, harmless bolt, the kind you can 
buy in any hardware store for a few cents. But, 
mixed with materials going through a pulverizer, 
it not only wrecks costly equipment, but can 
spark fires and explosions causing thousands of 
dollars damage. 


Keep this troublemaker out with a Stearns 
spout magnet! Easily installed in conveyor sys- 
tems, feed chutes, etc., powerful Stearns spout 
magnets automatically trap and remove tramp iron 
that is buried in bulk materials entering the plant. 


In addition to providing a strong, deep mag- 
netic field, Stearns electro spout magnets are 
automatically cleaned. Simply open the conven- 
iently located control switch and tramp iron drops 
out — close switch and magnet is again in opera- 
tion. No ladders to climb — no hand cleaning. 


Reduce explosion, fire and equipment damage, 
cut insurance rates with a Stearns electro or per- 
manent spout magnet. Your request for Stearns 
Bulletins 92F and 97E is a positive step to plant 


safety and product purification. Do it today! 
1087 


Stearns Spout Magnet in 
operating position showing 
material flow over the mag- 
net with tramp iron gate 
closed and current on. 


i 
eet i ce 


Here the current has been 


shut off at the control 
MAGNETIC EQUIPMENT FOR ALL INDUSTRY switch, magnet demagnet- 


ized, and tramp iron auto- 


STEARNS $s MAGNETS =~ 


STEARNS MAGNETIC, INC. 629 S. 28th St., Milwaukee 46, Wis. 
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At left workman applies lightweight 
FOAMGLAS easily and quickly. At 
lower right is shown the sphere during 





installation of FOAMGLAS. Above is 
Shell's Ventura plant. The two spheres 
are insulated with FOAMGLAS. 


FOAMGLAS stay-dry insulation helps SHELL 


keep ammonia a constant 39° 


Temporary storage of 3 million 
gallons of anhydrous ammonia in 
three huge refrigerated spheres is 
strictly routine now at Shell Chem- 
ical Corporation’s new plants at 
Ventura and Kerman, California, 
thanks to the use of FOAMGLAS 
to insulate the million gallon 
spheres. 

Two years ago Shell Chemical 
invested $10,000,000 in this new 
plant. Its product is pure ammonia 
which is handled as a liquid and 
kept in that state by storing it at a 


pressure of 50 psi and by refrig- 
erating it to 39° F. For this pur- 
pose Shell erected two 65 ft. diam- 
eter spheres at Ventura and one 
at nearby Kerman. q> 

Keeping ammonia constantly at 
39° F. calls for good insulation of 
the spheres. One of the reasons 
FOAMGLAS was selected for the 
job is that it stays dry. No other 
insulation has waterproof, sealed 
glass cells to provide constant in- 
sulating efficiency and protection 
of the spheres from corrosion. 


FOAMGLAS has other unique 
properties too. It’s fireproof, acid- 
proof and unaffected by contact 
with ammonia . . . further reasons 
why cellular glass was chosen to 
insulate all of the other refriger- 
ated equipment and piping 
throughout these plants. 

You will really profit when youin- 
sulate with FOAMGLAS. For the 
full story, send today for a sample 
and our booklet describing the use 
of FOAMGLAS to insulate piping, 
tanks and other equipment. 


PITTSBURGH CORNING CORPORATION 
Dept. H-114 * One Gateway Center ¢ Pittsburgh 22, Pa. 


FOAMGLAS 


the cellular, stay-dry insulation 


Pittsburgh Corning 
also makes 
PC Glass Blocks 








NO 


Reducing 
Valve 
| (exexe (eke! 


COMPANY, IN 
WALDEN, NEW YORK 


Here’s real economy in temperature control, 


Because Spence Temperature Regulators are 
designed to limit heater steam pressures to an 
adjustable maximum, the need for a separate 
reducing valve is completely eliminated. 


The Spence Regulator takes steam directly from the 
boiler or high pressure line, reduces the pressure 
and regulates the flow as required to maintain a 
constant temperature output from the heater. 


This means one relatively small combination 
pressure and temperature regulator replaces a 
reducing valve of the same size and a larger 
temperature regulator. Practically the entire cost 
of the large separate temperature regulator is 
saved, And, the total saving would also include 
thescost of a 3-valve by-pass along with all 
Jabor for installation. 


This design feature is just Ohe of the reasons for 
the thousands of Spence installations throughout 
American industry. For ‘details of other important 
design features, write for Bulletin T50. 


SPENCE 
TYPE ET150 
Temperature 

Regulator 


q 
5 
i 
: 
j 





65-199) 
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(tow Chhicient- Accmnate,-£ cornet! 
VA 


WILLIAMS LINE 
1S COMPLETE 


‘| i k } A ine <, ROLLER, IMPACT and 
: DRYER MILLS for fine grinding 

h j izes. 

re ee AV Y D TF T Y down to 400 mes of micron $izes. 


KH A Ni iyi a i ivi i L L ‘SS AIR SEPARATORS, 


any type, for precision control and 


The most versatile of all machines for crushing, grinding, pulping high prodestion Gne gadiag. 


and shredding of virtually any material . . . mineral, chemical, vege- 

table or animal . . . a single Williams Hammer Mill can handle a 

complete size reduction operation, whether coarse, intermediate or bpapae apiece: 4 

fine end products are specified . . . and do it at greater speed and sant oils tag pose ob : 

closer accuracy AT A SAVING UP TO 50% IN PRODUCTION COST! y Aust 
HMELIX-SEAL MILLS 


As much as 75% OF INITIAL EQUIPMENT COST CAN BE SAVED he 
because primary and secondary crushers are not required, . . extra for dust-free grinding, and for 
drives, conveyors, elevators, machine foundations and housings are wet, sticky, greasy materials. 
eliminated . . . labor, maintenance, downtime, parts replacement 
and power are drastically reduced. Glee: COMPLETE “PACKAGED” PLANTS 
For YOUR specific job, no matter what the size, or how difficult or for installation in existing buildings. 
different, there’s a Williams to fill your requirements. 
: WILLIAMS TESTING LABORATORY AT YOUR SERVICE 
toh For Literature How Complete facilities are maintained by Williams to help 


WILLIAMS PATENT CRUSHER AND PULVERIZER CO. “mica ee 


2706 N. Ninth St. e St. Lovis 6, Mo. 





> CRUSHER 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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THE CORRECT SYSTEM FOR YOUR PLANT 


You'll save money and risk by calling in National Foam “fire 
engineers.” They survey your plant, analyze every process, loca- 
tion, flammable liquid used, flash points, existing system, water 
supply, and other factors. They recommend a basic AER-O-FOAM 
System with manual or automatic control, stationary or mobile 
operation. They prescribe the proper equipment — Foam Cham- 
bers, Overhead Units, Dip-tank Systems, Nozzles, Extinguishers. 
After installation you receive a complete operating manual. 

Only National offers you one source for system design, equip- 
ment, and instant, positive, fire-tested AER-O-FOAM. Call on 
National today to discuss your flammable liquid risks. 

Write for new, free booklet, “loam Fire Protection.” 
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Romouborv the trade-marks"tt’ 


and “TUBE-TURN 
only to products of Tu 


e y SAVE three important ways when you specify TuBE- 
Why if pays TuRN Welding Fitting and Flanges. (1) You get the most 


advanced products available ... assured by Tube Turns’ pioneer- 


co 
to specify ing research. (2) You get the exact fitting and flange for your 
problem promptly because Tube Turns has the world’s most 


The leading complete line... available nearby. (3) You get piping ideas 


through the outstanding Engineering Service and how-to-do- 


it information of Tube Turns. 
Brand These money-saving extras are yours when you specify 
‘““TUBE-TURN ’. Call your nearby Tube Turns’ Distributor. 


The Leading Manufacturer of Welding Fittings and Flanges 


? i KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork + Philedelphia + Pittsburgh + Cleveland © Chicego * Denver + Los Angeles 
San Froencisco © Seattle « Atlanta « Tulse « Houston © Dalles « Midland, Texes 





TUBE TURNS’ 


inooring Sowice 
helps save *50,000 


LARGE PROCESSOR had a problem of retubing 

A. seven large cooling units, formerly fabricated 
from copper tubing and fittings. Thin-walled 
aluminum was considered as a replacement; how- 
ever, there were no satisfactory methods for 
fabricating the metal. 

Tube Turns’ Engineering Service Division, work- 
ing with Alcoa, came up with the solution. Special 
TUBE-TURN Elbows and a new brazing technique 
were developed and the problem was solved. Total 
saving by customer was $50,000. This engineering 
service is one of the extras you get when you do 
business with the leader . . . Tube Turns. 


. THE JOB. Braz- 
™., ing TUBE-TURN 
)-—~—aia Aluminum Re- 
p turns to alumi- 
num tubing for 
cooling coils. 


TUBE TURNS, Dept. H-6 ° 


224 East Broadway * Louisville 1, Kentucky a | 
Please send free copy of booklet, “Allowable Working 

Pressures”. 

Company Name 

Company Address 

City Zone State 

Your Name 


Position 


NEW HYDRAULIC COUPLING. This unique new TUBE-TURN 
Coupling for hydraulic piping eliminates weld scale and 
protrusions at joints, protects pumps and other precision 
equipment for lowest-cost operation. You are sure to get 
the latest cost-saving developments in fittings and flanges 
when you specify “TUBE-TURN”. 


90° Long Radius Eccentric 
Elbow 


90° Short Radius 45° Long Radius 
Elbow Elb 


Straight 


Reducing Outlet 
Tee 


Concentric 
Reducer T 


ee 
180° Long Radius Cap Straight Straight 
Return Lateral Cross 


Saddle Threaded Flange 


Welding Neck Blind Flange 


Flange 


YOU GET COMPLETE SERVICE. Your nearby Tube Turns’ Distrib- 
utor gives you the exact answer to your specific piping problem 
from the world’s most complete line of welding fittings and 
flanges. It includes more than 4000 items... in all piping 
materials, schedules and sizes. This service is backed up by 
Tube Turns’ engineering assistance. 


DISTRICT OFFICES 


New York San Francisco 
Philadelphia 
Cleveland 
Chicago 
Denver 
Los Angeles 
Midland, Texas 


*tt° and “TUBE-TURN” 
Reg. U.S. Pat. Off 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 





ALLIS-CHALMERS Reduction and Separation Equipment 


Subsequent Grinding 
Two fo Four Times 


Looking for a way to speed your product reduction? 
If you are not pre-mill flaking, your procedure is not as 
efficient . . . not as fast as it could be. 

By compacting mill feed into broad surfaced flakes, the 
Allis-Chalmers flaking mill makes the job of your impact 
mill much easier. The principle is basic . . . flakes shatter 
more readily than other forms of material. In actual plant 
—-S doubled, tripled, even quadrupled impact mill 
a ve been credited to pre-mill flaking with the 

Chalmers flaking mill. 

Pre-mill flaking is representative of the adaptation of 
Allis-Chalmers integrated equipment and engineering 
adaptations that pay off in production, top uality 

ucts and low processing costs. For further informa- 
tion, contact your nearby A-C representative cr write 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-4216 


Circle is an Allis-Cholmers trademark. 


Style N ROLLER MILLS 


In the Allis-Chalmers three 
stage roller mill there is no 
excessive shattering ... no 
size-destroying impact, Each 
progressively finer grinding is 
extremely gentle. Fines are 
kept at a minimum. Yield is 
greatly increased. To meet 
varying requirements, Style N 
roller mills are also available 
in one pair and two pair high 
types. 


Circle SIFTER 


Stacked decks save space! The 
Circle sifter, utilizing gyratory 
motion, provides the screen 
area of a single deck-type 
screen requiring four times the 
floor space. Flexible capacity, 
quick product changeover and 
positive method of tensioning 
screen are other advantages of 
the stacked deck design. 


ALLIS-CHALMERS 


Chemical Milling and Processing Equipment 
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Sinter Operation 


on red mud residue 


highlights process to... 


Red 
mud 


Lime- 
stone 





Sodium aluminate 
to digester : 





ROTARY 
FILTER 
DISK 























ROTARY 








MUD 
HOLDER 








WEIGH 
FEEDERS 








GRINDER 














eet 


FILTER 


Mud 
to lake 


GRINDER- 
LEACHER 


Water 


COOLER 














SINTER KILN 








Increase Yield of Alumina 


Process Reactions 


rt sie A 

No, Al,0,-+-4H,0 es 
C00 +Na,CO,-+H,0-2NGOH + CaCO, 
CaO +-FeCO, + H,0->Fe (OH); + Caco, 


5$iO0,-+3Na;Al,0,—> 
3Na,0*3Al,0,¢ 


Sinter kiln 


3No,0*3AI,0,+5SI0,-+_ 
Na,CO,+CaC0,> 


Sodium Aluminate * dicalcium silicate 


Precipitation 


NaAl,0,--4H,0-—> 
Al,0,*3H,0-++2NaOH 


Cokining kin 
A0s*3H,0-~A1 Or} 340 
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At the new, $54 million plant at Bauxite, Ark., Alcoa 
makes 1,100 tons/day of aluminum oxide—alumina— 
from bauxite ores. In itself this is a significant accom 
plishment, but the plant is important for another 
reason—it is one of two in the U.S. using the Combi 
nation process. (See p. 112 for more on this). 
> Significance of the Process a con 
ventional Bayer with an added lime-soda sinter opera- 
tion. By recovering alumina lost in the “red mud” 
waste product of the Baver process, it permits the use 
of huge domestic deposits of low-grade ores; deposits 
the Bayer process cannot economically handle. 

Alcoa’s bauxite plant recovers about 90% of alumina 

50% alumina and 13% silica. 
The Bayer process, alone, would recover only 70%. 

This large in with the 
reactions that take place in the digester of the Bayer 
Here bauxite (Al.O,*3HLO) reacts with lime 
One of the products of reaction is water- 
soluble sodium aluminate (Na,Al.O,). Insoluble prod- 
ucts form a red mud, and included in this is a silicate- 
alumina-soda complex (3Na.O - 3Al,O, + 5SiO,). 

Usually this mud is washed and discarded. Where 
the alumina loss is not serious. 
Bayer alone becomes 


This is essentially 


from ores containing 


difference in yields is tied 
process. 
and soda ash. 


the silica content is low, 
Where it is high, the 
uneconomical. 

>How the Combination Process Works—Bauxite 
ground to 10 mesh is slurried with lime and process 
liquor, then pumped to the digester. (Continued p. 335) 
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MUD WASHING TANKS. This is a liquor clarifica- 


tion step. The mud collected goes to the sinter unit. 
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©) BALL MILLS, where red mud is ground with lime- 


“” stone and soda ash prior to the sintering step. 
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Here, at a temperature of 290 F. and at 50 psig., 
with injected steam, alumina goes into solution as 
sodium aluminate. Suspended in this solution is the 
insoluble compounds formed in the digester. 

Clarification, washing and filtration steps separate 
the clear aluminate liquor (green liquor) from the solids 
or mud. 


> The Sinter Step—Leaving the Bayer process, the red 
mud is washed, then thickened on vacuum disk filters 
to 50% solids, ‘and stored in agitated tanks. 

Analysis is made of the contents of cach tank t 
determine alumina, silica, soda and lime, before being 
fed to a three compartment ball mill. 

Soda ash is fed to the mill by proportioning feeder 











MUD WASHING TANKS. This is a liquor clarifica- 


tion step. The mud collected goes to the sinter unit. 





*) BALL MILLS, where red mud is ground with lime- 


“” stone and soda ash prior to the sintering step. 
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ep ROTARY SINTERING KILNS. Here red mud, soda and lime 


°% point~at 1,800 to 2,000 F., producing sodium aluminate and d 
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insoluble compounds formed in the digester. Analysis is made of the contents of cach tank to oxide to silica. silica 
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and limestone are sintered—heated to just below the melting 


ate and dicalcium silicate. Next step is grinding and leaching. 











Aq PRECIPITATOR TANK FARM. Clear liquor (so- 


dium aluminate solution) crystallizes as alumina hydrate. 
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> Kiln Reaction—In rotating kilns the slurry is heated 
it 1,800 to 2,000 F. 
sodium aluminate 


Here a chemical reaction forms 
which is water soluble, and dicalcium 
silicate—which is insoluble in water. 

By vibrating convevors and bucket clevators, the 
“sinter” is delivered to concrete silos. From here, it’s 
fed to ball mills for grinding and leaching. 
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FILTER WASHING 
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Spent 


liquor 


CALCINER 
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Alumina trihydrate slurry 


The 


drum filters. Strong liquor filtrate, containing sodium 


slurry is then filtered and washed on vacuum 
luminate, is essentially the same as that coming from 
the digester tanks. It’s introduced into the digester 
where it follows the normal Baver cvcle. 

Mud from the drum filters is 
pumped to storage ponds. 


lurricd im water and 





™ CALCINING KILNS. Hydrate from the precipitators 
oD enters at right, travels the kiln length. 


Be | 
Raw Material Used per Ton of Alumina 
Bauxite 2.2 tons 
Limestone .7 tons 
Soda ash 15 tons 
lime .) tons 
Process Data, per Unit 
Hammer mill 
300-400 NT bauxite hr. capacity 
Digesters 
$50 NT alumina/day capacity 


600 NT hr. flow rate 
290 F. temperature 
50 psig. pressure 
30 minutes reaction time 

Mud settlers 

400 NT mud /day capacity 
Mud washers 

300 NT mud /day capacity 
Evaporators 

150,000 Ib. ‘hour capacity 

Clear presses 

75 NT alumina /day capacity 
Precipitators 

20 NT olumina/day capacity 

170-140 F, temperature 

35-40 hours reaction time 
Hydrate filters 

400.450 NT alumina /day capacity 
Calcining kilns 

400-450 NT alumina /day capacity 

1800-2000 F, temperatin 
Sinter kilns 

1800-2000 F. temperature 


> Back to the Bayer Process—Strong o1 
from the digester is cooled, then crystallized as the 


“green liquor” 


hydrate of alumina. Spent liquor recycles 
Hydrate crystals are 


atter cvapo- 
ration—to the digesters washed 
ind 


hvdration in 


converted to alumina by driving off water of 


1 calciner. From there the product goes 


to the smelting works 
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DUAL- PURPOSE 


(2 


for 
lab tests... 
and small batch production 








In lab work, the Tolhurst Laboratory Centrifugal will sures uniform extraction, relieves bearing stress, re- 
help you determine the most efficient procedure for duces friction and minimizes vibration. 


centrifuging different materials. In production, you f f 
a I . You have a choice of 3-speed motor drive or “all- 


can put this 12” Tolhurst to work centrifuging small * : ; 
speed” hydraulic drive. Baskets can be perforate or 
quantities of fine chemicals or pharmaceuticals. This ; } 
imperforate. Baskets and liners can be constructed of 


machine economically handles small batches and frees : : ‘ : Bee 
corrosion-resistant metals or with protective linings. 


your larger machines for other work. = Sieh! : . : 
/ 8 The machine is available with or without cover. For 


F) 


Constructed on the patented “Center-Slung”” prin- new illustrated catalog, mail coupon now. 





ciple, this machine handles unbalanced or liquid loads Tothunat 


smoothly and safely. The ‘“Center-Slung” design in- NEW FREE BULLETIN 





MAIL COUPON TODAY! 





eee 
TOLHURST CENTRIFUGALS DIVISION, Dept. CE-1154 

j American Machine and Metals, Inc. 

j East Moline, Illinois 

(J Send Bulletin TC-11-54 (] Have Tolhurst representative call 

CENTRIFUGALS Sate paiecemaln 

COMPANY 
DIVISION OF TR aeeews . 
AMERICAN MACHINE AND METALS, INC oe = Be octet 
East Moline, Illinois | city 

| STATE 
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Doing What Other Valves Couldnt 





+00 Shitty Service, VALVE SERVICE RATINGS 







_ tor instance 








Crane Diaphragm Valves on slurry-like white water service 
to cylinder tanks on paper-making machines at Excello 


Paper Products Co., Inc., Cincinnati. 


' THE CASE HISTORY 


Valves formerly used had been giving much 
trouble that started between tank fillings. While 
many replacements were tried, none of the valves 
could handle the white water solids and fibers 
that built up in the bonnet and seats between 
operations. Result was the valves were hard to 
operate, and leaked at the seats. 

Keeping up with valve maintenance and the 
hazardous, messy floors caused by white water 
leakage was costly and annoying. But it was a 
problem that Crane Diaphragm Valves solved 
handily. The leakage stopped—machine room 
efficiency went up as the safety hazard was gone 
—plant appearance improved. Installed about a 
year ago, Crane Diaphragm Valves keep doing 
these things without a penny’s maintenance ¢ost 
to date. 


SUITABILITY: 


“nadete Onl pou big, fob 





FEATURES: 


Saale Tight whe rihire pail 








MAINTENANCE COST: 


Tune - hth mo aintinr 





SERVICE LIFE: 
















OPERATING RESULT: _ 











AVAILABILITY: 





Crant Chilalog iim Na. l6/0 





THE VALVE 


Crane Diaphragm Valves are 
packless. Bonnet and working 
parts are sealed to line fluid; 
there’s no place for sediment to 
build up. Independent disc and 
diaphragm design saves wear on 
diaphragm, permits valve to be 
closed even should diaphragm 
fail. Pliable disc insert seats 
tight on foreign particles that 
cause leakage and wire drawing 
in ordinary valves. Choose these 
valves from wide variety of body 
and trim materials for corrosive, 
abrasive, and ordinary services. 
See your Crane Catalog or Crane 
Representative. 

















THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 





for Jnl 
\ THRIFTY | 
\ BUYER | 





bwin an DE 


VALVES + FITTINGS + PIPE © PLUMBING + HEATING 
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BETTER PRODUCT /, 


& 


Mj 


CHARACTERISTICS/% 


Vi UNIFORM FINENESS 
EVEN DISPERSION 


LOW OIL 
ABSORPTION 


ad tte TINTING QUALITY 
/ te Uf! COVERING POWER 


RAYMOND ROLLER MILL 


Manufacturers of colors, fillers and similar materials 
are able to improve the quality and marketability of 
their products by the use of the Raymond Whizzer 
Type Roller Mill. 


This modern machine produces an extremely fine 
and uniform powder up to a fineness of 99.99% 
passing 325-mesh. It is used for making high grades 
of mineral paint materials, including white lead, 
lithopone and titanium pigments—also finely ground 
fillers, such as limestone, barytes, clays, natural and 
synthetic chalks. 





The Whizzer air separator on this mill gives close 
control over the fineness of product and yields greatly 
increased output. One simple adjustment, while the 
mill is running, permits easy regulation in classifying 





the product. 


Production costs are low with the Raymond Roller 
Mill due to its economy in operation and mainte- 
nance, as well as the automatic handling of the mate- 
rial from feeder to finish bin without dust or waste. 





Refer your grinding problem to 
Raymond engineers—for further 
details, write for Catalog No. 69 


COMBUSPION ENGINEERING, INC. 
1311 NORTH BRANCH ST. CWESEOML PRINCIPAL CITE 


CHICAGO 22, ILLINOIS 
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CHEMICAL EMPLOYMENT, although not rising as fast as production, has had and will continue to have healthy growth. 


Why ‘Take a Job in the Chemical Industry? 


Latest government study of the current chemical 


labor market points out just how our industry rates as an 


employer and exudes optimism for the future. 


William H. Chartener, McGraw-Hill Dept. of Economics 


How does the industrial chem- 
ical industry stack up as an em- 
‘ployer? How fast is it creating new 
jobs? What kinds of employment 
opportunities does it offer? How 
does it compare with other indus- 
tries in wage rates, hours, working 
conditions? 

These and other questions of in- 
terest alike to young people consid- 
ering a career and oldsters 2lready 
entrenched in this field are dis- 
cussed in a recent report by the 
U. S. Bureau of Labor Statistics.* 
> Looks Good Ahead—The _busi- 
ness slump that began last year 

* Bulletin No. 


Outlook in the 
Industry.” 


1151, 
Industrial 


“Employment 
Chemical 


brought a slight drop in chemical 
industry employment. But the 
B. L. S. report concludes: “The 
employment outlook in the indus- 
trial chemical industry is favorable 
for the next few years and over 
the long run.” 

Rapid and steady expansion of 
production in industrial chemicals 
is the basis for optimism on em- 
ployment psospects. Continuing 
advances in productivity, however, 
hold the rise in employment far 
below the rate of increase in out- 
put. Production is nearly five times 
higher than in 1939, yet the num- 
ber of employees is only 24 times 
greater (see chart). 
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:xpansion of industrial chemical 
production has been consistent 
enough to insure, in general, a 
steady rise in the demand for work- 
ers. The need for industrial chemi- 
cals in the manufacture of such 
products as explosives and synthetic 
rubber caused a spurt during World 
War II and again during the 
Korean War. Immediately after 
World War II, curtailment of mili- 
tary demand brought a reduction 
in labor requirements. But such 
sags in the rising curves of chemical 
employment and production have 
otherwise been small and shortlived, 
> Organics Predominate—Of the 
two basic groups of ° industrial 
chemicals, the organics account 
for by far the larger number of 
employees and for the faster growth 
of employment opportunities. 
There are now about 300,000 em- 
ployees in that segment of the 
industry, up from 110.000 in 1939. 
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Put it out in seconds 
with a Kidde portable extinguisher! 


When fire strikes, there’s just one thing to do — Put it out fast! That’s 
why it’s so vital to have Kidde portable extinguishers near every fire 
hazard ... because Kidde portables, with their special fast-acting 
trigger release, are made to swing into action at a moment’s notice. 


You just grab a Kidde CO, or Dry Chemical portable, aim the horn, 
and pull the trigger. Whoof! The fire’s smothered right in its tracks! 
And don’t forget bigger hazards in flammable liquids, machinery and 
electrical equipment. See that they get the built-in protection of a 
Kidde Fully Automatic CO, Fire Extinguishing System. 


Don’t wait — Contact Kidde today! 


The words Kidde’, ‘Lux, ‘Lux-O-Matic 
Fyre-Freez and the Kidde seal are 
trademarks of Walter Kidde & Company, Inc 


Walter Kidde & Company, Inc., 
1128 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal — Toronto 
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Inorganic chemical production 

now requires about 95,000 workers, 
almost exactly twice the 47,600 of 
1939. In both groups, about two- 
thirds of the total are classed as 
production workers. 
> Scientists on All Sides—A high 
proportion of technical workers is 
a striking characteristic of indus- 
trial chemical plants. These con- 
stitute, in fact, about 17% of the 
entire chemical labor force and 
include some 40,000 chemists and 
chemical engineers and _ about 
15,000 technicians. Almost 9% 
of all research engineers and 
scientists in the United States work 
for chemical firms. 
P Industry Backbone—Although an 
important group, the number of 
engineers and_ technicians is 
dwarfed by the immense number 
of other workers needed to keep 
the chemical industry going. 
B. L. S. gives the following break- 
down:* 


Equipment operators 88,000 
Maintenance workers 82,000 
Administrative 58,000 
Helpers and laborers. 28,000 
Material handlers... 14,000 
All other 


Relatively few women are em- 
ployed in industrial chemical work; 
only about 50,000 hold jobs in the 
industry and these mostly in offices. 
The number of women in plant 
jobs, however, is notable in certain 
organic chemicals; over 25% of the 
plant workers in synthetic fibers 
are women. 
> East Is Slipping—Geographically, 
employment in industrial chemi- 
cals is still largely concentrated in 
the Middle and South Atlantic 
states, which account for slightly 
less than half of the total. But 
this is down from nearly two-thirds 
of the total in 1939, 
> Giants Take Most—Large firms 
dominate the employment picture, 
particularly among the organic 
chemicals. According to the most 
recent Census’ of Manufacturers 
(1947), some 46% of all employees 
in organic chemicals were in the 
23 establishments with 2,500 or 


* Recent revisions in employment 
statistics indicate a total chemical em- 
ployment figure of 395,009. No further 
breakdown is available. 
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more employees and 70% in the 53 
establishments with 1,000 or more 
workers. In the inorganic field, 
38% of all employees worked in 
the 15 establishments with 1,000 
or more employees. 

> Good Pay—Wages in the indus- 
trial chemical industry are generally 
high, though there’s wide variation 
among regions and products. 

Average hourly earnings of pto- 
duction workers exceed $2 in both 
the organic and inorganic groups 
and approach $2.25 in synthetic 
rubber. Average weekly earnings 
are about $85 in the organic group 
and nearly $90 in inorganic chemi- 
cals. Both are well above the 
average for all manufacturing, 
which is around $72 a week. In 
general, the highest earnings are 
found in the Southwest and the 
lowest in New England. 

The prevalence of continuous 
process operations in industrial. 
chemical plants obviously puts 
many jobs on an around-the-clock, 
seven-days-a-week basis. This shows 
up in premium pay for work on 
second and third shifts and on 
Saturday and Sunday. B. L. S. 
found about 16% of all chemical 
production workers on second 
shifts, 14% on third shifts. 
> Plenty of Fringe—F:mployee ben- 
efits compare favorably with those 
of most other industries. Accord- 
ing to B. L. S., a majority of 
industrial chemical workers are 
covered by group insurance (includ- 
ing hospitalization, medical and 
life). About 75% are protected by 
company-supported pension pro- 
grams. More than 80% enjoy at 
least six paid holidays a year. 

Paid vacations generally run one 
week after a year’s service, two 
weeks after two years and three 
weeks after 15 years for plant work- 
ers. For office workers, the practice 
is two weeks after one year and at 
least three weeks after 15 years. 
> Good Atmosphere—As for physi- 
cal conditions of work, the 
unpleasantness and hazards to 
health of odors, dirt, extreme tem- 
peratures, poisonous fumes and 
inflammable materials have largely 
been left with the early crude years 
cf the industry. Fast expansion of 
the industrial chemical field has 
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must a well engineered chart 
recorder be expensive? 


fielden says, 
Recorder with up to 48 or 96 separate points-—with each point 


“no!” when you can install a Muttipgint 


available at a cost unheard of before! 


Reason: Simplified design, circuitry, and construction. The 
chart mechanism is rugged, but so simple in form that there is 
little or no maintenance throughout the life of the instrument. 
Yet it’s accurate—to +12% of full scale, with a sensitivity of 
0.1% and reproducibility of +0.5%. Fielden furnishes 3 types 
of Multipoint Recorders: Tekroxoc electrical quantity for pH, 
thermocouple and tachometry; A.C. NULL BALANCER for resist- 
ance temperature and conductivity measurements; and D.C, 
Nutty BALANCER. 


Does simplified, low cost—and reliable instrumentation appeal 


to you? Then use the coupon below today for full details. 


CONTROLS COMPANY 


FIELDEN INSTRUMENT DIVISION 

2920 N. 4th St., Dept. H, Philadelphia 33, Pa. 

Send full details on the Fielden Multipoint Recorders checked below. 
TEKTOLOG Electronic Recorders {] A.C. NULL BALANCE Recorders 
D.C. NULL BALANCE Recorders 


Name 


Title 











Company 
Address City State 
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THE ONE-BLOCK INSULATION 
FOR TEMPERATURES UP TO 1700°F 


@ One Block application instead of two. 


® Light in weight, easily cut with a knife to fit 


odd shapes. 


@ Impales over studs, clips, or wires. 


@ Low thermal conductivity because of unique 
felted structure. 


@ Forms strong bond with insulating cements. 


Baldwin-Hill 


COMPANY 


ISTIBREUNIG AVE., TRENTON, N. J. 


Kelumeazeo, Mich. * Huntington, ind. + Temple, Tex. 


Send for bul- 
letin with 
data on com- 
position, 
properties, 
efficiency 
and low 
applied cost. 


; skis tod Sais Be ices ll bes caidhetn aadan 





ECONOMICS... 


meant an increasing proportion of 
modern plants, with effective ven- 
tilating systems and safety devices. 
As a result, the frequency of dis- 
ubling injurics is less than half 
that of manufacturing industries 
generally. 


Got a New Product? 
Check These Points 


Skill in marketing new products 
often determines the extent to 
which potential profits of research 
ind development are realized. Un- 
fortunately many new products are 
launched with far too many market 
unknowns. ‘lo give yourself the 
best possible chance of success, 
iry answering the following list of 
questions whenever you're consider- 
ing a new line. Compiled by the 
National Industrial Conference 
Board, it really covers the gamut. 


MARKET OPPORTUNITY 


Is the product needed? 

How big is the total market? 

What types of customers will buy? 

How many potential customers are 
there? How are they broken down by 
industry, price, class, location? 

Is the market growing? 

How much of the market can we sell? 

Is the amount we can sell enough to 
offer attractive volume? 

Is our product the “best of its kind” 
for the market? 

What is the attitude of consumers 
toward our product? 


COMPETITION 


Is the field overcrowded? 

What is the current competition? 

Are competitive marketing methods 
deteriorating or improving? 

Can our product compete success- 
fully with products already out? 

Can present competitive products 
be improved? Can a competitor bring 
out a seriously competitive item 
quickly? Is it likely? 

Does our product have features that 
will meet and overcome current or 
anticipated conditions? 


PRODUCTION 


Is the product properly designed 
from a cost and production viewpoint? 

Can a necessary new plant be inte- 
grated with existing facilities? What 
new equipment is needed? How much 
plant space is needed? 

Can we manufacture the product 
efficiently? Does it fit in sufficiently 
with our established line and our sea- 
sonal production pattern? 
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PRACTICAL APPLICATIONS 


Are all necessary materials available 
in sufficient quantity? OF 


DISTRIBUTION 


Does the product fit our regular dis- 
tribution pattern and pe pase 

Can the product be sold through our 
regular sales channels? 

Can our present sales force handle 
the new product without neglecting 
sales of our regular line? 

What opinion of the product is held 
by jobbers and distributors? 

How much advertising and promo- x “ty +e : . 
tion will be required? id Deacidification of Solutions 
FINANCIAL & Selective Removal of Trouble- 

What is the estimated manufacturing ) some Constituents from Chromic 
cost per unit? ; ' Acid, Plating and Anodizing 

What is the estimated sales and ad- . | Baths 
vertising expense per unit? 30 4 

How much capital is needed? ~ oe Recovery of Valuable Metals 

How much inventory is needed? : 

Can we produce a quality product at : Ge Removal and Recovery of Of- 
a price consumers will pay? 1 Ey oe rs . . 

How long will it take the product ae) fending fons in Waste Waters 
to reach a break-even basis? 

What is the long-term profit out- ‘ "\ 2 Selective Removal of Contem- 

inants from Chromic Acid 


look for the product? 
Copper Stripping Solution 


Demineralization of Water 








Substitution of Anions and 


CONSUMPTION INDEX e : 
Cations in Soluticns 





1935 Average 100 
320 





All Business 








2. Merris 
Mc Grow- Hill Dept of Economics 
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Business Activity (Aug.)....272.5 | 
nen anes Get Details from INDUSTRIAL 


July June 
(Prelim.) (Rev.) The success stories of ion exchange are not isolated cases. All through 


industry in a wide variety of applications, ion exchange is effecting 
Index 267.5 substantial cuts in costs, more uniform products, and a new ease in 
Fertilizer , 55.29 process control. : F 
Here are a few suggestions for you to check against your own pro- 
Pulp & poper.... ‘ 31.84 cessing. INDUSTRIAL is glad to give you the benefit of its experience if 
Petroleum ref..... ‘ 27.10 you will outline your requirements. An estimate of probable savings, 
lron & steel . 13.5] production, approximate costs, anc the equipment required will enable 
26.90 you to know what ion exchange can do for you. 
25.07 


4, 
Paint & varnish. . . 31.73 I PRESSURE FILTER 
=" 32°" | INDUSTRIAL [ae 
Coal products .... 9.71 JEMINERALIZER 
Leather .... 3.94 RUBBER LINING 


Explosives 97 Bal FILTER & PUMP MFG. CO. Ba 


‘ 6.27 : CENTRIFUGAL 
Plastics fe 18.58 5918 Ogden Avenue + Chicago 50, Illinois je 
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Many dollars may be saved in plant 
operating cost with the new Sparkler 
large volume diatomite water filter, 
Model SCJ. 

If you are now operating with poor 
quality water, this filter, by removing all 
sand, algae, silt etc., will make a decided 
saving in the maintenance cost of pumps 
and compressors, and will increase the 
efficiency of heat transfer in_ boilers, 
cooling coils, etc. 

Quenching water and other constant 
temperature water used in the plant can 
be re-used without heat loss by filtering 
in this new diatomite filter, which will 
operate efficiently with temperatures up 
to 180° F. 

Spray tips retain their setting without 
clogging or undue wear. Washing opera- 
tions are more efficient with sediment- 
free water. 

This new heavy duty filter will remove 
all silica sand, algae, silt, and other sus- 
pended matter either solid or colloidal, 
and reduce bacteria 80% to 100%, de- 
pending on the type of bacteria, from 


water sources such as lakes, rivers, or 
wells; thus requiring a minimum of 
chlorination to obtain crystal clear, 
safe water. 

Diatomite filtration has in recent years, 
become the recognized standard pro- 
cedure in general industrial filtering, and 
now, the large volume diatomite filter 
developed by Sparkler opens up a new 
phase in plant water supply and re-use 
water not possible with the small size 
diatomite filters formerly available. Single 
Model SCJ filter units up to 5,000,000 
gallons per day are available. 

% Original installed cost is about 
2/3 that of sand filters, and 
space occupied less than 1/2. 

% Much less water required to 
back-wash and clean as com- 
pared with sand filters, with 
attendant economy in water 
and labor. 

If you have a plant water problem, 

Sparkler filtration engineers can help you. 


Write Mr. Dan Baldwin for estimates 
and engineering service. 


THIS MONTH’S 
Names m 





Model SCJ diatomite water filter. Available 
in capacities up to 5,000,000 gal. per day in 
a single unit. Multiple units engineered for 
larger requirements. 





Waste water, returned to streams can be 
cleaned up to meet legal requirements with 
the Sparkler Model MCR filter with dry 
disposal of filter cake and residue. A very 
economical and efficient method of han- 
dling the plant effluent water problem. 














Ralph C. Persons 
MAN OF THE MONTH 


Sun Chemical’s presi- 
dent is welding 32 separate 
divisions into a company to 
keep your eye on. 


When tall, husky Ralph Per 
sons first sat down as president 
of Sun Chemical Corp. ‘back in 
1952, he drew his chair up to a 
desk full of problems. Sun Chem- 
ical had grown Topsy-like through 
most of its 25 years and by 1952 
had attained a structure so sprawl- 
ing and complex that “growing 
pains” were inevitable. 

A student of effective manage- 

ment practice over the years, the 
new president put a check on any 
impulse to revamp the company 
and settled down to watch and 
study the organization and_ its 
men. When the time to act did 
arrive Persons and a new manage- 
ment team he had quietly built 
were ready to move. 
Sorting and Welding — Persons’ 
first step was to sort the various 
divisions and _ subsidiaries into 
three groups: chemical (textile 
chemicals, waxes and specialties); 
paints and finishes (paints, mainte- 
nance and construction materials 
and industrial coatings) and graphic 
arts (printing inks, lithographic 
supplies, etc.). 

Then the new management 
tackled the formidable job of con- 
solidating and coordinating the ac- 
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the News 





R. K. Gitlin 


tivities of the different groups. And 
as that phase comes to an end they 
are turning again to expansion. 

> Plans for Growth— This time, 
however, the word expansion will 
have a different meaning to Sun 
Chemical. In the past it meant 
acquisition — usually through  ex- 
change of stock—of other com- 
panies. Now, efforts will be turned 
to sparking growth in the current 
organization. As _ Persons says, 
“We have the diversification, now 
we're out to bring in more busi- 
ness.” 

Sun Chemical is now striving 
for a consistent increase in sales 
and aims to double its present 
size in the next ten years. 

P Accent on Youth—The man at 
the helm in this expansion, presi- 
dent Persons, is most enthusiastic 
when talking about the new crop 
of executives he’s bringing up to 
plan and lead in the years ahead. 

Since taking command two years 
ago, he has dropped the average age 
of management from 55 to 43. And 
he has developed a number of tech- 
niques to help these men take a 
vigorous role in the affairs of the 
company. 
> Start in Printing—Vigorous is an 
apt discription of Ralph Persons. 
He began his career as a newspa 
per reporter in Cleveland, O. But 
soon decided that to get ahead his 
best bet was to learn the entire 
printing business. He learned the 
ins and outs of printing well enough 
to become a member of the tightly- 
controlled printer’s union, and then 
branched out into the sales end of 
the business. 

After a brief interlude as a 
printing salesman, Persons went 
into business for himself. He pub- 
lished one of the earliest radio 
magazines—the’ first to carry pro- 
gram listings—and tried his hand 
at inventing. Among his inven- 
tions is a sheet heater for the rapid 
drying of printing inks. This is 
still on the market. 

Eleven years ago he joined Sun 
Chemical, then called the General 
Printing Ink Corp., and_ started 
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WHATEVER 


FROM PLASTICS TO 
ACEUTICALS, YOU CAN 
AD STANDARD MIXERS 
P LEVEL DEPENDABILITY 


i Heavy Duty Double-Arm Mixers 
Mating and stationary bowl models. . . 
r atmospheric, reduced, or elevated 
bressures . .. with single, multiple, or 
riable-speed drives and temperature 
controlling jackets .. . overlapping 
ixing arms . . . sigma and other type 
ing arms... working capacities one 
vart to 1500 gallons. ¢ Laboratory 
ixers for the most exacting types of 
bboratory mixing . . . built in working 
capacities of one, three, six and 20 
© Vertical Mixers, planetary 
ocessing of dry materials, 

pmulsions, and light plastic 

omplete line with multiple 

Hs and designed to accom- 

al sizes of bowls .. . many 

achments available... 12 

s. ® Spiral Ribbon Mixers 

ous or batch blending and 
pulverized, granular dry or 

... opération under pres- 

acuum ... with or without 

bntrolling jackets . . . work- 

ties one to 500 cubic feet. 





READ STANDARD 


oon 2 Ben @ Benen, | 


“GRE MICAL DIVISION: 
cLeema9, CALIFORNIA 





““doodles’’ or complete plans? 


sill 


Whichever you have 


Standard’s complete conveyor service 





can save you money! 


Many a compiex conveying problem has been solved by Standard 
engineers with only a customer’s “doodle” drawing to follow. And 
often when complete plans are submitted, Standard engineers make 
recommendations that improve the conveyor application . . . save 
time and money as well. 


If you prefer to do your own conveyor planning, we suggest you 
send for Bulletin 63-D. Here in 28 fast-reading pages you get all 
the specifications, drawing and application data on a wide range 
of Standard Conveyors. This includes gravity and power conveyors 
and accessory equipment: Handidrive pre-built conveyor units 
and the complete, self-contained portable conveyor units listed 
below. 

Call your Standard Conveyor representative listed in your classi- 
fied phone book — or send for copy of Standard General 
Catalog — address Dept. CE-114 


STANDARD CONVEYOR COMPANY ¢“ 
Gene;al Offices: North St. Paul 9, Minnesota g 5 
wf conver 


Sales and Service in Principal Cities i) 


“ 


oravity & Power Conveyors 


ROLLER © SLAT © WHEEL re 
SECTIONAL © BELT * CHAIN © PUSH-BAR 
PORTABLE CONVEYOR UNITS: 
HANDIBELT * INCLINEBELT © EXTENDOVEYOR © UTILITY BELT-VEYOR 
HANDIPILER © LEVEL BELT © LITEWATE * HANDIORIVE 
PNEUMATIC TUBE SYSTEMS 





NAMES... 


working his way to the presidency 
through the sales end of the busi 
ness. 

> Outdoorsman—With their two 
daughters now grown, Mr. Persons 
and his wife have become enthusi- 
astic outdoorsmen. The Persons re- 
lax either on their boat or in their 
rambling, ranch type home in Es- 
sex, Conn. He also turns to his 
hobbies, wood-working and oil 
painting, for diversion.—-HTS 


M. J. Dabney—Appointed to newlh 
created post of coordinator of 
pipe line research at Standard 
Oil Development Co. 


William F. Tomlinson—Directo: 
of research and development fo: 
Stepan Chemical Co., Chicago, 
Il. 


Agnew A. Talcott—Manager of Pct 
rochemical Sales Department, 
Advance Solvents & Chemical 
Corp. 


Stan Andrews—Manager of Appli 
ance Controls Division, General 
Controls Co., Burbank, Calif., 
to supervise marketing of auto 
matic controls for home appli 
ances. 


Harold C,. Urey—Recipient of an 
honorary scroll—for _ scientific 
achievement—presented by Chi- 
cago chapter of the American In- 
stitute of Chemists on October 8. 


John O. Printy—Manager of mat 
keting research in the develop 
ment department of Monsanto 
Chemical Co.’s Research and 
I'ngineering Division. 


Michael Kuzma—Staff member otf 
the corrosion engineering depart 
ment of Pennsylvania Salt Mfg. 
Co. 


Arlie A. O’Kelly—Director of re- 
search for Pan American Refin- 
ing Corp., following 4 years as 
technical director, Alox Corp., 
Niagara Falls, N. Y. 


Henry Behnke—Executive vice pres 
ident of the Mautz Paint and 
Varnish Co. 
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Per K. Frolich 


Dr. Frolich has been appointed 
to the Chemical Corps’ top civil- 
ian scientific post in the dual ca- 
pacity of deputy chief chemical of 
ficer for scientific activities and 
chief chemist for the Corps. A vice 
president of Merck and Co., Inc., 
Rahway, N. J., he has been active 
in the field of research and admin- 
istration for 25 vears. Dr. Frolich 
is a former president of the Amer- 
can Chemical Society. 


ldward R. Maddock—Works man- 
ager of Worthington Corp.'s 
Decatur, Ala. plant, succeeding 
George P. Passmore, who 1 
sumes his duties as assistant to 
the vice president in charge of 
manufacturing. 


Robert A. Norton—Agricultural en- 
gineering consultant to Ingersoll 
Products Division of Borg- 
Warner Corp., formerly prod- 
uct specification manager of 
Oliver Corp. 


Karl A. Gardner—Chairman of Tu- 
bular Exchanger Manufacturers 
Assn.’s technical committee, suc- 
ceeding Sigmond Kopp. Mr. 
Gardner is chief engineer of 
The Griscom-Russell Co., Mas 
sillon, Ohio. 


Stefan A. Ziemenski—Associate pro- 
fessor of chemical engineering 
at the University of Maine, 
Orono, Me. 


«vew TIMENSION 


IN HEAT EXCHANGERS 


take less space, are 
easier to service 


The high thermal conductivity 
and compression strength of 
Delanium graphite make it possi- 
ble to offer 50 square feet of high 
heat transfer surface in a 16” 
cube! No other corrosion-resist- 
ant exchanger gives the same 
area-to-volume ratio. 

In addition, the cubic construc- 
tion of the Delanium exchanger 
eliminates the danger of breakage 
always present in handling long, 
fragile tube undles. Access to 
cube for inspection and cleaning 
is effected by simple removal of 
headers. 


The dense, impervious Delani- 
um graphite is suitable for most 
alkalies, acids, salt solutions, or- 
ganic chemicals, Simplicity of de- 
sign makes the cubic exchanger 
adaptable to a variety of uses. 

For complete descriptive ma- 
terial write Delanium Carbon 
Corporation, 18 East 48th Street, 
New York 17, N.Y. 


“‘Délanium 
Z a 


lode Morb 





A Subsidiary of Great Lakes Carbon Corporation 
SOME USERS OF DELANIUM EXCHANGERS: American Cyanamid wee wey C.1.B.A, Phar- 


John R. Dunning—Appointed to 
technical and engineering com- 
mittee of the Dow Chemical- 


maceutical Products, Incorporated e Courtaulds (Canada) Limited e Eli Lilly and Com- 
pany e Hooker Electrochemical Company ¢ Monsanto Chemical Company e Pennsylvania 
alt Manufacturing Co. e Chas. Pfizer & Co., Inc. e Schering Corporation, 
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Lines open ? 


nnd 


HAMMER Visite siu:-of 


LINE BLIND VALVES 


HAMER Plug Valves 


Standard dimen- 
sions... easy to 
substitute in exist- 
ing installations, 
There's a HAMER 
non-stick Plug 
Valve for any re- 
quirement. 


Don’t guess—With the Hamer Line Blind Valves 
you know instantly at a glance which lines 

are open and which are shut. If the open end of 
the spectacle plate is up, the line has a 
permanent, positive shut-off ...blank end up 
indicates a round, full open line. And Hamer 
Line Blind Spectacle Plates are easily visible 
from a distance ...no need for individual valve 
checking. An enclosed plate slot on the 
Hamer Valve eliminates product waste while 
spectacle plate is being reversed—stops 

mess, reduces fire hazard. 


Send for free catalog. 


HAMER vavves, inc. 


2919 Gardenia Avenue 
long Beach 6, California 
Representatives throughout to United States 


tts 





NAMES... 


Detroit Edison Atomic Power 
Project; dean of engineering at 
Columbia University. 


Albert Einstein and James Franck— 
Recipients—at Princeton, N. J. 
—of honorary degree of Doctor 
of Science in Technology from 
Technion, Israel Institute of 
Technology. 


Fred J. Emmerich 


Mr. Emmerich has accepted the 
chairmanship of the chemical di- 
vision of the Committee of Ameri 
can Industry, a division of the Na 
tional Fund for Medical Educa 
tion. CAI is spearheading a na- 
tionwide appeal to raise $10,000, 
000 for the country’s 80 medical 
schools. President of Allied Chem 
ical & Dye Corp., Mr. Emmerich 
has been with the company for 25 
years; prior to that he was with 
National Aniline & Chemical Co 
which, in 1929, became a unit of 


Allied Chem. & Dye. 


Rogers B. Finch—Special assistant 
to research director at Rensse- 
laer Polytechnic Institute, ‘Troy, 
N. Y., formerly director of Slater 
Memorial Textile Research Labo- 
ratory at M.LT. 


Charles E. Wicks—Assistant pro- 
fessor of chemieal engineering 
at Oregon State College, Corval- 
lis, Ore. 


Clarence G. Ozar—Liaison chemist 
on research director’s staff of 
Detrex Corp., Detroit, Mich.. 
after 10 years with Cowles 
Chemical Co. 
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Ahlborn Wheeler 


Dr. Ahlborn Wheeler has joined 
the research staff of Houdry Proc 
ess Corp. An international author- 
ity on the chemistry of catalysis, 
he will study the catalytic activa 
tion of hydrogen. In his previous 
association with Shell Development 
Co. and Du Pont’s polychemicals 
department, Dr. Wheeler worked 
on the catalytic properties of evapo- 
rated metal films and on catalytic 
hydrogenation and reaction rates 
in catalyst pores. 


George F. Klein, Jr.—Manager of 
Catalytic Construction Co.’s 
process engineering department 


in Philadelphia, Pa. 


Raymond C. Johnson—Associate on 
the technical staff of the Lum- 
mus Co., New York, N. Y. 


Edward F. Morrill—General man- 
ager of Standard Oil Co. (Ohio), 
responsible for construction of 
Sohio’s new $17,000,000 plant 
in Toledo-Lima, Ohio area. 


Amold P. Howe—Manager of in- 
dustrial chemicals at Leffingwell 
Chemical Co., Whittier, Calif., 
formerly manager of chemical 
products department, Shell 
Chemical Corp., Western Divi- 
sion, San Francisco, Calif. 


L. A. Woerner—Technical assist 
ant’ to Tim Meulenberg, presi 
dent of Automotive Rubber Co., 
Inc., Detroit, Mich. 


Desmond B. Hosmer—Manager of 
Anniston, Ala. plant of Mon 
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PLA-TANK HOOD 
SAVED ITS 
COST IN A YEAR 


The PLA-TANK Hood shown above has been in continuous use at 
General Electric's small aircraft engine department in West Lyon, 
Mass., for over a year. Reports indicate that it is still as good as when 
originally installed, is already credited with saving its entire cost 
since no previously used materiai had lasted over a year. 

The tank is used for etching stainless steel billets; solutions used 
are aqua regia at room temperature and a 50% solution of muriatic 
acid at 180°F. PLA-TANK has successfully withstood these fumes, 
where other materials failed. 

PLA-TANK products are daily solving problems of all types in 
the chemical and electroplating fields. They replace or outlast stain- 
less steel, lead and ceramic linings, plywood coated with corrosion 
preventatives, phenolic plastics and asbestos cement board structures 
in many applications. 

PLA-TANK, molded from long-life, resin-bonded glass fibre lami- 
nate, is now resistant to a wider variety of fumes and temperatures 
than ever before. PLA-TANK is light weight, easy to install, com- 
petitively priced. 

Let us help you solve your problems the modern way — with 
PLA-TANK. Write today for free data sheets. 





BOARDMAN CAN 
SUPPLY YOUR PROCESS EQUIPMENT. 


For more than 43 years, BOARDMAN's competent staff of skilled 
engineers and hundreds of expert metalcrafters have served the 
metal fabricating needs of the process industries. 


During these four decades, BOARDMAN has developed a remarkable 
versatility. From complete carbon-black plants to steel conveyor 
boxes, BOARDMAN manufactures dependable metal products for 
practically every industrial use. 


Even within a single product category, BOARDMAN designs, engi- 
neers and fabricates to specific needs. In conveyor systems, for 
example, BOARDMAN offers stainless steel or rubber-faced steel 
plate . . . screw, belt or paddle conveyors . . . standard or steam- 
jacketed . . . porcelain and other special liners . . . formed or angle 
iron tops . . . steel flanges or butt strap joints . . . slip-on, bolted, 
spring clip or weatherproof covers . . . and any other custom speci- 
fication you may require. 


OUR CHALLENGE TO YOU— 
Let our Chief Engineer fly to your plant for on-the-spot consultatior 
obout your special metal fabrication requirements. We also invite your 
inspection of our 7-acre plant facilities at any time. Write, wire or 
telephone TODAY—for literature, quotations or immedicte action. 


f F x 





NAMES... 


santo Chemical Co.’s Organic 
Chemical Division, succeeding 
Wallace K. Belin, promoted to 
production manager of Inorganic 
Chemical Division plant, Kearny, 
N. J. 


Joseph P. Madden—Manager of 
inorganic chemicals of Antara 
Chemicals, sales division of Gen 


eral Aniline & Film Corp. 


EF. E. Laughlin 


Newly appointed chief chemist 
of Illinois Industrial Rubber Co. 
of Ladd, Ill., Mr. Laughlin has 
been technical manager of Gen- 
cral ‘Tire and Rubber Co.’s plant, 
Waco, Texas for the last 4 years. 
Ile was previously associated with 
Pennsylvania Rubber Co. . and 
Pharis ‘Tire and Rubber Co. First 
assignment in Mr, Laughlin’s new 
job will be to design and super- 
vise expansion of laboratory and 
testing facilities at the Ladd plant. 


Robert C. Putnam—Member of 
U.S. Testing Co.’s product re- 
search staff, Hoboken, N. J., 
formerly project engineer with 
United Shoe Machinery Corp.. 
Boston. 


Irving D. Canton—Assigned by 1] 
linois Institute of Technology, 
to aid in reactivation of aloi 
refining plant near Oranjestad. 
Netherlands West Indics. 


Edwin C. Kenton, vice president of 
Evans Research and Develop 
ment Corp., New York, N. Y., 


PRESSURE VESSELS INCLUDING A.S.M.E. CODE VESSELS © BATCHERS © BINS @ BURNERS 
COLLECTORS © CONVEYORS © DRYERS © DUCTS © ELEVATORS © FANS © FEEDERS © FLUES 
GRADING EQUIPMENT © HOPPERS © MIXERS © STACKS © STERILIZERS © TANKS © WASHERS 


died in Chicago on August 19, 
while on a business trip. 
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Harold O. Bolz—Associate dean of 
the engineering college of Ohio 
State University, after 16 years 
on Purdue University faculty. 


lohn A. Stewart—Assistant man- 
ager of Glass Colors Division of 
B. I’. Drakenfeld & Co., Inc., 
Washington, Pa. 


O. N. Miller—Vice president of 
Standard Oil Co. of Calif., 
formerly general manager of 
firm’s manufacturing  depart- 
ment, 


Albert H. Bushey—Consulting en- 
gincer for analytical chemistry 
and corrosion in General Elec- 
tric’s general engineering labo- 
ratory, formerly head of chem- 
istry unit of Hanford Atomic 
Products Operation, Richland, 
Wash. 


Leslie K. Bickell—Appointed — to 
newly-created post of technical 
service director, Cellulose Divi- 
sion, Alaska Pine & Cellulose 
Ltd., after 16 years as firm’s chief 
chemist. 


K. Bert Bowman—Production man- 
ager of Phillips Corp., formerly 
‘president of United Steel & Sup 
ply Co. of ‘Tampa, Fla. 


Harold A. Kernell—Director of Sun 
Chemical Corp. Mr. Kernell is 
a Sun Chemical vice president. 


Paul J. Schauer—Group leader in 
research department of Mon- 
santo Chemical Co.’s Inorganic 
Chemicals Division, F-verett, 
Mass. 


Sydney Minault—Works manager, 
responsible for both production 
and engineering departments of 
the Equipment Division, Na- 
tional Research Corp., Cam- 
bridge, Mass. : 


G. W. Watts—Director of engi- 
neering and engineering research 
for Standard Oil Co. (Ind.), with 
headquarters in Chicago. F. W. 
Scheineman is manager of the 
new general engineering depart- 
ment, Assistant managers are: 
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Top ion exchange performance is symbolized by 
clear Nalcite ion exchange microspheres which 
picked up and reflected Nalco trademark while 
being photomicrographed in Nalco Laboratories. 
Halftone from unretouched photo. 


NATIONAL ALUMINATE CORPORATION 
6236 West 66th Place ® Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 








Yip, e 
PRODUCT 
When you .use Nalcite resins, you take advan- 


tage of Nalco’s long and broad experience in 
water and process technology. 





+ 4, 





BROWN FINTUBE 
TE-18 TANK HEATERS 


ASSURES MORE EFFICIENT 
LESS COSTLY OPERATION 


® Mounted on legs 10 inches above the 
tank floor, our TF-18 Heaters are entirely 
surrounded by the tank liquids. This pre- 
vents sediment from settling on the heating 
surfaces as when an old-fashioned coil in 
the bottom of the tank is used . . . assures 
more efficient, less costly heating ... avoids 
heating through a layer of sediment... and 
leaves the tank floor uncluttered and easy 
to clean. 


The finned construction provides ap- 
proximately 7 times more heating surface 
per foot of tube length than plain bare pipe 
or tubing. Consequently, TF-18 Heaters 
transfer more heat, faster and at lower 
temperatures, avoiding coking or damage 
to heat sensitive materials. Easily installed 
in existing or new tanks. TF-18 Heaters 
do not require welding inside the tank. 
Tried, re-ordered and widely used by the 
country’s leading petroleum and chemical 
concerns, 


You can’t keep your operations com- 
petitive with old fashioned, obsolete 
methods. Write today. Get full details 
about these new, fully proved, less costly, 
more efficient tank heaters. 


New fully descriptive Bulletin No. 541 gives dimen- 
sions and full details. Write for your copy today. 


rown 


mm Pintube Co. cipua. che 


NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVELAND © CINCINNATI © DETROIT 


NAMES... 


G. M. Keranen, in charge of 
construction, coordination, con- 
tracts; W. G. Guild, in charge of 
design engineering; C. E. Evans, 
in charge of project engineering. 


Frank J. Soday 


Vice president and director of 
research and development for ‘The 
Chemstrand Corp., Dr. Soday has 
been elected president of the 
Southern Association of Science 
and Industry. Prior to his joining 
Chemstrand (1951), he was di- 
rector of research and development 
for Lion Oil Co., El Dorado, 
Ark. and for Devoe & Reynolds 
Co., Inc., Louisville, Ky. During 
World War il, Dr. Soday served 
as technical director for Copolymer 
Corp. of Baton Rouge, which op- 
erated the government’s synthetic 
rubber plant in that city. 


Harry T. Bellamy—On leave from 
Ceramic Division, Lindberg En- 
gineering Co., Chicago, Ill. to 
serve as refractory technologist 
to North Western Railway re- 
fractory manufacturing plant in 
Malkawal, Pakistan. 


Charles I. Trunkey—Assistant sec 
retary of the Middlewest Soil 
Improvement Committee, Chi 
cago, Ill. 


Leo A. Castler—From project en 
gineer to chief design engineer 
in engineering department of 
General Petroleum Corp., Los 


CHICAGO © ST. PAUL © ST. LOUIS © KANSAS CITY © MEMPHIS © BIRMINGHAM © NEW ORLEANS Angeles, Calif. 


SHREVEPORT © TULSA © HOUSTON © DALLAS © DENVER © LOS ANGELES © SAN FRANCISCO 
BROWN FINTUBE (CANADA) LTD., ST. THOMAS, ONTARIO, CANADA 
BROWN FINTUBE (GREAT BRITAIN) LTD., BIRMINGHAM, ENGLAND 
FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY 


G. R. Cuthbertson—Production 
manager for the ‘Tire Division, 
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U.S. Rubber Co., New York, 
MN. x. 


P. H. Holt 2nd—Head of expanded 
patent licensing activities for 
Standard Oil Development Co. 
Leonard F. Carlsmith wil! han 
dle technical advice and con- 
tacts with licensees, contractors 
and engineering units of the 
company. 


A. 'T. Kearney—Chairman of the 
board of directors, Zonolite Co., 
Chicago, Ill. replacing Philip D. 
Armour, who will continue as a 
director. 


Nathan H. Gellert, Jr.—Coordi 
nator of natural gas conversion 
for Seattle Gas Co., Seattle, 
Wash. David D. Risser and 
James F. Gary will assist Mr. 
Gellert in a new engineering de- 
partment. 


Elwood I. Clapp, Jr.—Assistant to 
the manager of American Cyan 
amid Co.’s new product devel- 
opment department. 


OBITUARIES 
W. Roy Geddes of North Ameri- 


can Cyanamid Ltd. and Chemical 
Construction (Inter-American) Ltd. 
(both subsidiaries of American 
Cyanamid Co.), died suddenly on 
September 12 in Weston, Ontario. 
Well known in Canadian chemical 
industry, he served during World 
War II as chief of civilian supply 
and deputy chairman of the Foreign 
Exchange Control Board. After the 
war, he was economic advisor to the 
Canadian Military Mission of the 
Allied Control Council for Ger- 
many. 


Osmond Olsen, founder and presi- 
dent of Columbia Varnish Co., 
Los Angeles, Calif. paint and 
varnish manufacturing firm, died 
August 7 in La Canada, Calif. 


Alvin H. Baer, former vice presi- 
dent of Carbondale Machine Co. 
and Worthington Pump and 
Machinery Corp., died August 
11 in Point Pleasant, N. J. 
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SMS 


ROTOVALVES 


LESS HEAD LOSS MEANS 
LOWER PUMPING COSTS 


Free, unobstructed flow through SMS-Rotovalves means a lower 
head or pressure loss, helps you keep pumping costs down. The full 
line opening shown in the drawing above offers no more resistance 
than a straight piece of pipe of the same diameter. 


Rotovalve design solves many control problems. The 
conical plug first lifts, then rotates and finally reseats. You get 
easy operation, precise aperture control, controlled closing time, 
tight and positive closing, easy mechanical 
cleaning, low maintenance, long life. 

Hydraulic Gates & Hoists 
These high-performance characteristics Turbines Trash Rakes 
are the result of over 75 years of engineering Pumps Accessories 
and research experience in the hydraulics 
field. For detailed information on 
Rotovalves, contact our local representative 
or write to the S. Morgan Smith Company, 


; Rotovalves Free-Discharge 
York, Pennsylvania. 


Ball Valves Valves 


Butterfly Controllable-Pitch 


Valves Ship Propellers 





“Blue-Point Supreme” 


Open End 
WRENCHES 


‘ Va 


For jobs like this—or where nuts are set in recesses 
too narrow for other types of wrenches—Snap-on 
open end wrenches are the strongest, safest made. 
Every detail of design—the tough alloy steel—pre- 
cision machining—heat treatment and finishing— 
are highest quality. In the hands of your workers 
Snap-on wrenches will contribute greater efficiency 
to assembly and maintenance operations, 


OE-821-K. 
21 WRENCH SET 


in kit as illustrated. Con- 
tains all standard sizes, 
Y%u"' to 1%"’. Most sizes 
duplicated on different 
handles to meet require- 
ments of many jobs. 


Write for Snap-on Industrial Catalog and General 
Catalog of 4000 hand and bench tools. Snap-on gives direct 
service to industry everywhere through factory branch 
warehouses in 42 industrial centers. 


SNAP-ON TOOLS CORPORATION 


8106-K 28th Avenue, Kenosha, Wisconsin 


Snap-on is the trademark of Snap-on Tools Corporation 
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THIS MONTH’S 


Technical 





Ny] 





Cu, Ag. Au 


COMPREHENSIVE INORGANi( 
Cuemistry. Edited by M. 
C. Sneed, J. L. Maynard, 
and R. C. Brasted. Vol. I] 
Copper, Silver and Gold. 
By James W. Laist. D. Van 
Nostrand Co., New York. 
248 pages. $5. 


Reviewed by K. A. Kobe 


The appearance of the second 
volume of Comprehensive Inor 
ganic Chemistry within six months 
of the initial volume indicates that 
this 1l-volume set will be available 
within a reasonable period of time. 
That “copper, silver, and gold have 
been known to mankind perhaps 
longer than any other metals’”’ must 
account for the use of Group IB 
for the second volume. 

An introduction of nine pages 
points out the similarity of these 
three elements on the basis of elec- 
tronic structure and compares their 
physical properties, chemical be- 
havior and lists their isotopes 
There follows three chapters, one 
each devoted to copper (105 
pages), silver (70 pages), and gold 
(55 pages). Each chapter follows 
the same pattern of history, oc- 
currence, minerals and ores, con 
centration of orcs, metallurgical 
processes, alloys, chemical properties 
of the metal, and chemical com- 
pounds. The compounds are de- 
scribed as to their method of prepa- 
ration, usually equations are given, 
properties, and reactions. Usually 
each reaction or property is given 
a relatively modern reference in 
which the source material can be 
found. No attempt is made to give 
all observations and viewpoints, as 
is done in “Mellor,” and copper is 
covered by 285 references. 

As pointed out in the review of 
Vol. I last month, the emphasis in 
this set is placed on chemical prop- 
erties and relationships, particularly 
as deduced from the periodic table 
and the atomic structure. Unlike 
“Yost and Russell,” who give ex- 
tensive tables of physical and ther- 
modynamic properties, no attempt 
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Bookshelf 





L. B. Pope 


is made to tabulate properties and 
only a few individual values are 
given. The present volume uses a 
few illustrations for the metallurgi- 
cal equipment and for flowsheets. 
‘The properties and compounds of 
copper, silver and gold are pre 
sented in a descriptive manner so 
that a student or research worke: 
desiring information on the metal 
or compound can find it given au- 
thoritatively and documented with 
an important reference to recent 
work. 


METALLURGY OF THE RARER 
Metats, Vol. 1, Curo- 
mMIUM. By A. H. Sully Aca- 
demic Press Inc., New York. 


272 pages. $5.50. 
Reviewed by A. E. Newkirk 


This book and its companion on 
zirconium are the first two in a 
series planned to include titanium, 
molybdenum, platinum, manga- 
nese and uranium. The general 
editor, H. M. Finniston head of the 
Metallurgy Division of the British 
Atomic Energy Research Establish- 
ment at Harwell, hopes to provide 
“a readable reference” useful to the 
student, technologist and research 
worker. With the increasing impor- 
tance of these elements as materials 
in their own right, the publishing 
of this series is timely. 

Dr. Sully, the author of the vol- 
ume on chromium, is principal 
physicist of the Fulmer Research 
Institute, and in recent years has 
been associated with a group doing 
active research on the properties of 
chromium and its alloys. Although 
chromium has been known and 
used as an alloying element for 
many years it has been included in 
this series because only recently has 
it been made in a state of high 
purity, and its properties and the 
properties of chromium rich alloys 
studied. 

The author’s experience is re- 
flected in the thorough treatment 
of the sections on the preparation 





BOILING PLATES AND TRAYS 


« « . designed with a thorough knowledge of 
Distillation Column Operations 


Socony UNIFLUX Fractionating Tray. 


We are licensed to olfer 


Single Boiling Cap Tray 


for general use. 


Distitiation is almost of 
synonymous term with our engineering 
staff because practically every member of 
our design group has had years of experi- 
ence with the many variations in this 
widely used processing step. 


Our engineers know what is required of dis- 
tillation apparatus in all its details . . . and the 
fractionating tray is by no means of minor 
importance. 

Illustrated here are two distinct types of 
trays, each different in design and functioning, 
each subject to modifications to meet special 
conditions. We shall be glad to send you full 
details on any and all types. If in requesting 
this information, you will outline your require- 
ments, we could perhaps at the same time sug- 
gest the best type for your operations. 


In all our processing equipment—standard or 
special or made to order—we focus the knowl- 
edge and experience of our engineers on the 
design details and end use. We feel that this 
engineering service is an essential part of our 
manufacturing service which covers a wide 
range of processing equipment, particularly in 
the fields of distillation, absorption, crystalli- 
zation, solvent recovery and purification, ex- 
traction and similar operations. 


We are also licensed to offer the 
Shell TURBOGRID Tray for general use. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS., 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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1,000,002 BTU Eclipse Dowtherm Vaporizer chosen 
for distillation processes by Farac Oil and Chemical Co. 


Here's how Farac Oil and Chemical Company, 
Chicago, Illinois gets a lot of heat out of a 
small package! This atmospheric gas-fired 
Eclipse Vertical Dowtherm Vaporizer... 
with an output of 1,000,000 BTU . .. provides 
a compact, completely automatic closed system, 
with no pumps, traps, or moving parts to 
require service. 


If you need high heat transfer rates for high pressure 
work... with minimum equipment size and low 
pressures... consider the advantages of Eclipse 
**Firetube’’ Dowtherm Vaporizers. With an 
absolute minimum of refractory (low heat capacity) 
they eliminate rebricking costs and ‘‘climbing’’ of 
vapor pressure after heat is cut off. 


Foreign matter and scale forming ingredients 
settle to the bottom of liquid area of vaporizer, 
which is relatively cool. Sediment is easily re- 
moved through handholes and does not get a 
chance to bake on to critical surfaces of vapor- 
izer. Extremely versatile, one Eclipse vaporizer 
may supply heat af different temperatures tO 
multiple heat users. They're simple to operate, 
and temperature is easily controlled by simple 
electrical pressure switch. 

For temperatures up to 650° F., Eclipse offers the 
most complete line of vertical and horizontal gas, 
oil and combination gas/oil-fired Dowtherm Vapor- 
zers — capacities 30,000 to 4,000,000 BTU. 


Eclipse “Firetube” Dowtherm Vaporizers and Heaters provide 
safer, more dependable heating and low maintenance 





Vigorous 
circulation 


Liquid drum 


Complete 
. catches 


combustio 


Dowtherm circulates continuously 

* Pump problems are banished in the Eclipse 
“Firetube"’ Vaporizer because thermo-sy phonic 
action produces vigorous directed flow natural 
circulation within the unit. Dowtherm liquid 
flows up the center of the vaporizer, down the 
outside heating tube area into the liquid drum, 
and up again. This continuous, vigorous circu- 
lation scrubs heating surfaces... incréases 
efhciency of heat transfer. . . and helps keep 
vital heat exchange surfaces clean, Result — 
safer, more dependable heating, faster heat 
transfer, less downtime, and lower main- 
tenance costs! 

















NEED MORE INFORMATION? 


@ Complete and authoritc- 

tive 28-page Dowtherm 

Manval and Catalog, with 

diagrams of nine basic Dow- 

therm systems, available free 

on request. Ask for Bulletin 
-100. 
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of chromium of high purity, the 
physical properties of pure chro- 
mium, the melting, casting and hot 
working of chromium, and the 
properties of chromium alloys con- 
taining more than half chromium. 
The electroplating of chromium 
and chromizing are discussed in de- 
tail. The more important binary 
equilibrium diagrams, and a few 
ternary equilibrium diagrams of 
chromium alloys are illustrated and 
discussed. Brief treatment is ac- 
corded the history and occurrence 
of chromium, commercial produc- 
tion of chromium ferro-alloys, and 
low chromium alloys. The resist- 
ance of pure chromium to oxidation 
and to vacuum reactions at high 
temperatures, and the oxidation 
and corrosion resistance of chrom- 
ized steel are discussed, but data are 
lacking on the chemical resistance 
of chromium. The author has been 
careful to support with adequate 
references to recent reviews thosc 
parts which are treated briefly. 

The index seems incomplete and 
will probably reduce the value of 
the volume as a reference. The il- 
lustrations are plentiful and good. 
When compared with the second 
volume of the series on zirconium, 
this volume appears noticeably 
poorer in its organization of mate- 
rial. It contains several misleading 
section headings. 

The book closes with a discussion 
of the prospects for chromium rich 
alloys. The author’s predictions 
about their potential utility seem 
somewhat pessimistic. 


Spectral Knowledge 


AN INTRODUCTION 10 IE LEC- 
TRONIC ABSORPTION SPEC- 
rROSCOPY IN. ORGANIC 
Cuemistry. By A. Gillam 
and FE. S. Stern. Edward 
Arnold Publishers  Ltd., 
London. 283 pages. 


Reviewed by F. C. Nachod 


In the past years much of the 
glamor of absorption spectroscopy 
has been attached to techniques in 
the infrared range, and the older 
ultraviolet work has taken a back 
seat. It is therefore all the more 
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WHY THEY BUILT ME 
ee ROE ., WITH ROUND CORNERS 


systematic treatise devoted to the © Advantages For Your 
“electronic transition” portion of " 2 

spectral knowledge which has been Stainless Steel Equipment 4 
fand still is (!)] immensely fruit- 
ful in as elucidation of or- Revealed 
ganic chemicals. The untimely 
death of the senior author, Dr. 
Gillam, in 1950 delayed the ap 
pearance of the work, but Dr. 
Stern has vigorously brought to 
conclusion this much needed 
guide. 

Ihe subject matter is treated in 
logical sequence. The reader is 
made familiar with the techniques 
of measuring absorbency, and the 
equipment available for doing so. 
He then learns about origin of 
spectra and the correlation of color 
and constitution. I’rom there on 
begins further systematic treatment 
of chromophores and auxochromes, 
and of aromatic and_ hetrocyclic 
types. Molecular structure, ana- 
lytical, and other varied applica- 
tions conclude this useful com- 
pilation. 

This text is primarily designed 
for the worker in the field of ab- 
sorption spectroscopy. However, it 
will also be very valuable to the 
analyst and to the organic chemist 
in teaching him the value of an- 
cillary information he may wish to 
use. 


Elegant 


MICROWAVE SPECTROSCOPY. 


By M. W. P. Strandberg. The techniques of fabricating equipment with 
Methuen & Co., London — ee = service were de- 

ae i. veloped to a high degree in our plant. We 
and John \ iley & ps use special machinery for this job, as we do 
New York, 140 pages. $2.50. for many phases of stainless steel fabrication. 


sia FOR BETTER STAINLESS STEEL EQUIPMENT, 
Reviewed by P. Kisliuk. CONSULT WITH US. 





S.BLICKMAN, INC, 61; GREGORY AVE., WEEHAWKEN, M. 3. 

Here is the second book to be 
published in the expanding field SEND FOR THIS. 
VALUABLE BOOK 


) ? letter- 
der to keep within the size limita- oe 7 ir vs pe our 


tions of the Methuen series of 2 hey ally A 


of microwave spectroscopy. In or 


monographs the author has chosen 


to exclude any consideration of the 
experimental results, limiting him 
self to the quantum mechanical 
theory of the transitions involved 
and to a condensed consideration 
of the design and capabilities of a 


PROCESSING EQUIPMENT 


typical microwave spectrometer. 
his is illustrated by the fact that 
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THIS IS REALLY 
CONTINUOUS 
FILTRATION 


21 FEET OF UNBROKEN 
FILTER CAKE 


24 HOURS A DAY... with FEinc STRING FILTERS 


The clean, unbroken sheet seen here is composed of refined 
kaolin which is coming off the discharge end of a FEinc String 
Filter at J. M. Huber Corporation, Huber, Ga. The uniformly 
dewatered cake, although of a sticky character, is cleanly 
lifted from the revolving filter drum by closely spaced strings 
which carry the clay blanket to the discharge roll, where it 
drops into the trough. 

The FEinc String Filter is successfully delivering cleaner, 
dryer cakes with materials ranging all the way from thin, 
soupy slimes, colloidal gels, greasy waxes, etc., to flocculent, 
fibrous or crystalline cakes . . . with less “down time” and lower 
maintenance costs. In a surprising number of cases this FEinc 
is the most economical of all filters for the “easy” jobs as well 
as the tough ones. 

The FEinc String Discharge Filter is only one of many con- 
tinuous filters now made by Filtration Engineers. Our engineer- 
ing service is the finest available, backed by 35 years of 
experience, and backed by the ability to deliver filters that 
are tailor-made to fit the job . . . at no more than standard 
costs. Write or telephone us today for more details. 


Test the actual performance of FEine . . . af 
low cost... rent this small pilot-plant filter 
with interchangeable string or scraper dis- 
charge. Write for facts. 


Filtration Engineers, Inc. 


CUSTOM DESIGNERS AND MANUFACTURERS OF ALL 
TYPES OF CONTINUOUS FILTRATION EQUIPMENT 


42 155 ORATON STREET, * NEWARK 4, N. J. 
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no reference is made in the bib- 
liography to any of the extensive 
literature reporting experimental 
results in this field. Thus there is 
no discussion of the particula: 
chemical and nuclear information 
which has been achieved by micro- 
wave techniques. In the author’s 
own words, “(This book), will put 
within the grasp of someone in- 
terested in working in the field thic 
necessary tools (and) .. . alter 
natively . . . may be considered a 
second course in quantum theory.” 

Even within this restriction the 
author tends to stress mathematica! 
formalism, with its elegant con 
ciseness of expression, sometimes 
at the expense of readability and 
a clear physical picture of the phie- 
nomena involved. Nevertheless 
this book is an excellent reference 
work for those in the field who 
desire a summary of the theory un- 
derlying their investigations, and it 
will serve as an introduction to the 
ficld for the theoretically minded 
reader with a strong working knowl- 
cdge of the matrix mechanics. 

The material in the last few 
chapters deserves careful consid 
eration by those engaged in the 
design of microwave spectrometers. 
Here the long experience of the, 
author in the field of microwave 
circuits and devices is of great 
value despite the brevity of the 
treatment. 

In short, this book is not an ele 
mentary treatise, nor is it as com 
prehensive as the title would indi- 
cate, but it is a useful addition to 
the literature of the subject. 


Second 


METALLURGY OF THE RARER 
Metats, Vot. 2, .Zr1rco- 
nium. By G. L. Miller. 
Academic Press Inc., New 
York. 382 pages. $7.50. 


Reviewed by L. V. McCarty 


This book is concerned with the 
production, fabrication and proper- 
ties of metallic zirconium. Since 
the chemistry of this element is 
extremely important to the success 
of these operations and the nature 
of the product, the author has care- 
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tully presented the chemistry of 
each operation and the chemical 
history of samples whose properties 
are tabulated. 

Dr. Miller begins his book with 
a brief description of the occurrence 
of zirconium minerals, a chapter on 
the important uses of zirconium, 
methods of extraction and_ tech- 
niques for the elimination of haf- 
nium which is important today for 
nuclear reactors. There follow sev- 
eral chapters on the production of 
zirconium metal beginning with 
carly attempts, the van Arkel and 
Kroll processes, and finally modif- 
cations of the latter and attempts 
to achieve more economical large 
scale development. 

I'here are two chapters on physi- 
cal properties, two on mechanical 
properties in units which are com- 
monly used by engineers, and a 
chapter on the mechanical proper- 
ties of zirconium alloys. ‘The reac- 
tions of zirconium with the com- 
mon gases is considered as well as 
the corrosion resisting properties 
toward liquids. Next there is a chap- 
ter on alloys, several on foundry 
practice, and lastly a consideration 
of certain hard zirconium com- 
pounds. 

The author is an enthusiastic 
booster for zirconium and makes 
many suggestions concerning im- 
provements in its technology which 
are based largely on experience 
gained from titanium. Unfortun- 
ately, in a few places the book be- 
comes a discussion of titanium 
which may cause some confusion 
to the casual reader concerning 
what is known about zirconium, 
and what is merely suggested. 

The organization of material, the 
format, the table of contents, the 
indexing, and the numerous refer- 
ences to the literature are well 
done. There are few errors in the 
text or in the tables. There are a 
few units and symbols used which 
may not be familiar to all, and a 
table defining these would have 
been a valuable addition. 

‘This book is sufficiently compre- 
hensive and carefully written that it 
should be valuable to specialists in 
rare metal metallurgy. It is also 
clearly criough written to be useful 
to the novice. 
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Best for Free-Filtering Materials 


For continuous separation of free-filtering materials 
such as coarse crystalline or fibrous pulps, the new 
FEinc Horizontal Rotary Vacuum Filter is the simplest 
and fastest type available. It offers six advantages: 

(1) Hourly output is extremely high; (2) Multiple-stage 
or counter-current washing provides maximum recovery 
of solubles with minimum dilution; (3) Results are always 
visible, easy to control; (4) Cakes can be built up to 4” 
or more; (5) Central-mounted drive simplifies installa- 
tion and maintenance; (6) It is available with totally 
enclosed rubber-covered or other special constructions. 

The FEinc Horizontal is only one of many continuous 
filters now made by Filtration Engineers. Our Engineer- 
ing service is the finest available, backed by 35 years 
of experience, and by the ability to deliver filters that 
are tailor-made to fit the job . . . at no more than 

standard costs. Whatever the filtra- 
tion problem, talk to FEinc first. 


Ask for Bulletin 


Filtration Engineers, Inc. 


4 aM j 
| CUSTOM DESIGNERS AND MANUFACTURERS OF ALL 
TYPES OF CONTINUOUS FILTRATION EQUIPMENT 


FEinc 


a 155 ORATON STREET © NEWARK 4, WN. J. 





ATLAS 


NEOBON* 
NEELIUM" 
ZEROK 110° 


PROTECTIVE COATINGS 


their selestion 
ond ore. 





ATLAS... corrosion-proof 
. ++ coatings... 
. « plastic 


cements 
vessel linings . 
structures. 


Engineering 


representatives 


ee barriers between 


your plant 
and corrosion 


Coatings are as valuable and impor- 
tant as the equipment or structure they 
protect. Obviously, no one material can 
resist every type of corrosive fume 
and splash; and some are better able 
to withstand abrasion. You must choose 
a specific type of coating for its effec- 
tiveness in protecting against both 
physical and chemical conditions 
encountered in your plant. 


In the selection of coatings, ATLAS 
Technical Service can be particularly 
helpful. This service is based on over 
thirty years of experience with corro- 
In addition to 
manufacturing a complete line of pro- 
tective coatings, ATLAS produces a 
broad line of corrosion-proof cements, 
vessel linings and unplasticized rigid 


sion-proof products. 


polyvinyl chloride fabrications. 


WRITE for ATLAS BULLETIN 7-2 con- 
taining complete information for the 
proper selection and use of ATLAS 
PROTECTIVE COATINGS. 


ATLAS 
MINERAL 
PRODUCTS CO. 


MERTZTOWN, PENNSYLVANIA 


throvghouwt the 


United States 


THIS MONTH’S 


Recent Books 





Hydrogasification Study 


The Institute of Gas Technology 
has been very active in studies on 
thermal cracking of petroleum oils. 
One of a number of reports issued 
by IGT, this booklet presents the 
results of a laboratory study on high 
Btu. oil gas production. Effects of 
pressure and feed hydrogen are re 
ported with three oils—diesel, re 
duced crude, and Bunker C. 36 
pages. 

“Production of Natural 
Gas Substitutes by Pres 
sure Hydrogenation of 
Oils.” Institute of Gas 
Technology, 17 W. 
34th = St., Technology 
Center, Chicago 16, Ill 
$2.50 


Gaseous Fuels Tests 


All ASTM methods and tests on 
gaseous fuels—including natural, 
manufactured and LPG—are in this 
booklet. Volumetric-chemical and 
mass spectrometer analysis, water- 
flow calorimetery and a method for 
vapor pressure measurement are 
included. 177 pages. 

“ASTM Standards on 
Gaseous Fuels.” Ameri 
can Society for Testing 
Materials, 1916 Race 
St., Philadelphia 3, Pa 


$2.50 


Corrosion Bibliography 


Here are summaries of 3,512 cor- 
rosion and corrosion prevention 
articles, books and brochures pub- 
lished in 1948-1949. The literature 
is divided into eight main groups: 
general, testing, characteristic cor- 
rosion phenomena, corrosive en 
vironment, preventative measures, 
materials of construction, equip 
ment and industries. 346 pages. 


**1948-1949 _ Biblio- 
graphic Survey of Corro- 
sion.” National Associa- 
tion of Corrosion Engi- 
neers, 1061 M & M 
Bidg., Houston 2, Texas. 
Non-members $12.50, 
members $10. 
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Y Pamphlels 


A revealing 
study of motor 
Industrial Hygiene Papers performance! 


Transactions of the technical 
conferences of the 18th annual 
meeting of the Industrial Hygiene 
Foundation. Of particular interest 
is the engineering conference in 
which five papers were presented— 
one deals with the principles of new 
plant design for health protection, 
another takes up mechanical ar- 
rangements for controlling dust and 
fumes. 183 pages. 


“Transactions of the 
18th Annual Meeting.” 
Industrial Hygiene Foun- 
dation of America, Inc., 
Mellon Institute, 4,400 


eo THIS CANDID REPORT UPSETS MANY 
Oil Gas From Shale Oil IDEAS ON MOTOR SELECTION 
Here is a report of an investiga- FOR CHEMICAL MACHINES 


tion on the use of shale oil in the 
production of high-Btu. oil gases. 
The data was collected in a labora- 
tory cracking tube at 1,400 to 1,500 


*The mark of an Extra Dependable industrial machine. 


The results of comparative 


performance tests® on production 


I’, with residence times of 2 to 4.5 
sec. 23 pages. 


“Production of High-Btu 
Oil Gas From Crude 
Shale Oils.” Institute of 
Gas Technology Center, 
Chicago 16, Ill. $2.50 


line models of different makes of 
electric motors are reported concisely 
in a new booklet entitled 

“MOTOR SHOWDOWN”. The facts 
revealed are of real importance to 


anyone concerned with motor 


Aluminum Specifications selection, because the makes of motors 


These specifications are for weld- tested power over75% of the 
ing rods used with gas, carbon- 
arc, atomic hydrogen and _inert- ind I th 
gas metal-arc welding processes. your industry. Mail the coupon 
‘T'wenty-two classifications of metal below for your copy. 
(aluminum and aluminum alloys) °Tests certified by J. Arthur Balmford, 
are included. Also, there’s a guide Professor of Electrical Engineering 

x ¥ an ? : ‘Ec at a leading Eastern university 
to selection of the correct classifica- 1 10 250 hp. AC and 
tion. 10 pages. DC. Standard or 


“Tentative Specifications ry ymeuee L E CT he © 


N.E.M.A. standards. 


for Aluminum and Alu- xtra 
minum-Alloy Welding Y in) y+ ae t to 
Rods and Bare Elec- ependable motors 


trodes.” American So- 
ciety for Testing Mate- 
rials, 1916 Race St., 
Philadelphia 3, Pa. 25¢. 


electrically operated machinery in 


ELECTRO DYNAMIC .- Division of General Dynamics Corporation 


145 Avenue A, Bayonne, New Jersey 
Science Foundation Report Please send me a copy NAME 

SOWN” land the new ' COMPANY 
The National Science Founda- soiclon af tee Oe. ' 


tion was established as the Govern- namic industrial motors. ADDRESS 
ment agency for continuing 
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these packings last 


instead of 


hours 


a 2 ae ae 


- «for Valves. Engineered packings of chemically 
inert, non-contaminating duPont TEFLON. V-Rings, cup 
and cone, and wedge types designed for maximum flexi- 
bility and resiliency. Provide necessary seal with the low 
gland pressure required for use in valves made of such 
materials as ceramics, Haveg, Karbate, glass-lined steel, 
etc. Extremely anti-hesive surfaces reduce to a minimum 
torque required to operate valves. Outlast other packings 
many times over in difficult chemical services. 


-.. for Pumps. Three types—pure TEFLON, TEFLON 
with Graphite and TEFLON with Mica. Handle all types 
of corrosive materials including hazardous chemicals. 
Ideal for non-contaminating service in the manufacture 
of pharmaceuticals, biologicals, foods, etc. Impose low 
friction load on shaft, are long wearing. 


Write for Catalog No. TP-1053 


lu, 


A's Eee ae CAMDEN 1 + NEW JERSEY 
© eS Oe FABRICATORS OF duPont TEFLON, 
ce OF @ eae Kellogg KEL-F AND OTHER PLASTICS 


COMPANY Representatives in Principal 
Cities Throughout the World 








PAMPHLETS ... 


analysis of our national research 
endeavors. In this third annual 
report, for fiscal year 1953, the 
loundation outlines plans for a 
broad policy on research. This is 
to assure that the scope and quality 
of primary research are adequate for 
national security and technological 
progress. 110 pages. 
“The Third Annual Re 
port of the National 
Science Foundation.” 
U. S. Government Print 
ing Office, Division of 
Public Documents, 
Washington 25, D. C 
406 


Research Administration 


There are more than 1,100 refer 
ences on the administration of re 
search and development in this an- 
notated bibliography. Dealing with 
all aspects—budget and finance, or- 
ganization and management, per- 
sonnel administration, external re- 
lations—most of the references date 
from 1945. There’s an author and 
a topical index. 146 pages. 

“Bibliography on Re- 
search Administration,” 
by G. P. Bush. The 


University Press of 
Washington 4, D. C 
$4. 


Steel Piping Materials 


A compilation of ASTM specifi- 
cations on pipes, tubes, castings, 
forgings and boltings made from 
carbon or alloy steels. Included are 
specifications for pipe used to con 
vey liquids, vapors and gases at nor 
mal and elevated temperatures; fo: 
tubes used in stills, heat exchangers 
and condensers; and for castings, 
forgings and welded fittings. 370 
pages. 

‘‘ASTM_ Specifications 
for Steel Piping Mate- 
rials.” American Society 
for Testing Materials, 
1916 Race St., Philadel 
phia 3, Pa. $3.75. 


Flow of Solids 


Most of the knowledge we have 
on flow of bulk solids in bins, hop- 
pers and chutes is empirical. This 
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"ti save time and get better 


booklet (in two parts) describes accuracy in our liquid measurements 


some of the work at the University 


of Utah on developing a general ‘ : METERS” 
theory of bulk solids flow. They've with NIAGARA Electricontact 

come up with a property of bulk 
solids which governs flow, called 
a flow-factor. Physically, this is the 
radius of the largest circle over 
which compacted material can form 
a stable dome. Based on this flow- 
factor, they’ve developed simple 
flow formulas. 83 pages. 


“Flow of Solids in Bulk 
Handling Systems.” Bul- 
letin No. 64 of the Utah 
Eng. Expt. Station. Uni 
versity of Utah, Salt 
Lake City, Utah. $1. 


Chemical Fire Hazards 


This British publication has in- 
formation on the combustibilitv 
and fire hazards of many chemicals, 
plastics and dusts. The author clas 
sifics combustibles into groups 
which behave similarly on burning 

thus common extinction methods 
can be used for each group. There 
is a chapter on hazards involved in 
handling plastics and another on 
the factors involved in gas and 
dust explosions. 97 pages. 


“The Classification of 
Fire Hazards and Extine- 
tion Methods,” by J. D. 
Birchall. John deGraff, 
Inc., 64 West 23rd St., 
New York 10, N. Y 
$1.50. 


Air Pollution 


stace owt of os coats | HY BUFFALO METER CO. 


devoted to an analysis of meteor- 
ological conditions responsible for 2891 MAIN STREET 
the accumulation of pollutants in BUFFALO, N.Y. 

the atmosphere. Dealing with the 
Los Angeles area, it includes infor Gentlemen: 


mation on wind movements—sur- Please send me complete information on the use of economical 
face winds, calculated average trag- NIAGARA METERS, based on the data below: 

—— ae a mn nea Tc ssccisiveyescoeconsorsageessrsnensosorcenies Pressure 

subtropical inversion. Text is T oF 

backed up with charts and tables. DEEN - + --rerncencerresaseserasrsesenesasscocseese : 
Q7 pages. ‘ SE ER CT Ea rr g-p-m. 
Maximum batch 

“Summary Report on 
Meteorology of the Los 
Angeles Basin.” South 
ern California Air Pollu 
tion Foundation, 704 
South Spring St., Lo: 
Angeles 14, Calif. $2. 
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These tough twins 
protect your 
hard-to-pack 
products! 


2 ’ LAMINATED- 
Bemis Waterproof txme"” Bags 
These are the bags you need for the greatest protection at 
economical costs ... the strongest shipping bags made. They are 
3- or 5-layer construction, with crinkled paper or plastic linings 
laminated to cotton or burlap. 


Bemis Flexiply Bags 

If you require a little less than the super-protection of Bemis 
Waterproof Bags, these laminated, all-crinkled-paper bags are 
your best bet. Bemis Flexiply Bags are tough —all plies are 
crinkled to give stretch and flexibility. 


Ask your Bemis Man to help you determine which is the practical, 
economical shipping bag for you. Remember —with either Bemis 
Waterproof or Bemis Flexiply, you get the benefits of Bemis crisp, 
bright multi-color printing ... and Bemis multi-plant service. 


Bemis > sims 


THIS MONTH’S 


Firms tn 








New Locations 


National Distillers Product Corp. 
has moved from 120 Broadway 
to its new building at 99 Park 
Ave. 


Girdler Corp, of Canada Ltd. has 
moved its headquarters from 143 
Yonge St. to Suite 911, 111 Rich- 
mond St., W., Toronto, Ont. 


Otto H. York Co., Inc., manufac- 
turers of technical wire mesh 
products, has moved to 6 Central 
Ave., West Orange, N. J. 


U. S. Industrial Chemical Co. has 
moved its executive offices to the 
National Distillers Bldg:. 99 Park 
Ave., New York 16, N. Y. 


New Names 


Cooper Alloy Corp. is the new 
name of the Cooper Alloy Foun- 
dry Co., Hillside, N. J., pro- 
ducer of stainless steel cast prod- 
ucts. 


New Representatives 


Grand River Chemical Div., Decre 
& Co., has appointed R. W. 
Greeff & Co., Inc., as exclusive 
sales agent to handle distribution 
of technical grade urea. 


Semet-Solvay Div. has selected the 
Wilson & Geo. Mever & Co. as 
coke sales agent. 
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the News 





Murray Iron Works Co., Burling- 
ton, Iowa, has named the Pipe- 
work & Boiler Div. of MaclIsaac 
& Menke Co. as representative. 


Wiretex Mfg. Co., Fairchild, 
Conn., manufacturer of wire 
mesh products, has chosen the 
Troutman Associates, Louisville, 
Ky., as representative. 


GE’s Carboloy Dept. has been 
named distributor for the de 
partment’s line of standard ce 
mented carbide tools and drills. 


Clark Equipment Co., has ap- 
pointed the Fureka Boiler Works 
to sell and service its line of 
fork-lift trucks. 


Firth Sterling Inc. has selected the 
Wessendorf, Nelms & Co., Hous- 
ton, to distribute Firthite tools 
and tips and other products. 


New Lines 


Whitehead Metal Products Co., 
New York, supplier of metal 
products, is now distributing 
non-metal pipe and fittings pro 
duced by Alpha Plastics, Inc., 
West Orange, N. J. 


New Companies 


International Cement Corp., sub- 
sidiary company of the C. F. 
McDougall Associates of Dallas, 
Texas, will build a $5 million 
cement plant near Chilliwack, 
BG, 


Nuclear Science & Engineering 
Corp. has been organized to pro- 
vide a variety of technical serv- 
ices to firms engaged in nuclear 
power developments. 


Distrene Ltd., jointly owned by 
Dow Chemical and_ Distillers 
Co., Ltd., Scotland, will manu- 
facture styron for British Isles 
consumers. 


Chemical & Pigments Co., Oak- 
land, Calif., will comprise the 
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NO SHUTDOWNS FOR 
THIS INSTALLATION! 





These corrosion-resistant Saran Lined Pipes, 


Fittings and Valves have conveyed hydrochloric acid for 


. e im ' 
seven years eee with trouble-free service. 


idl 


2 
a0" 


This installation of a large chemical com- 
pany has been intermittently conveying 
hydrochloric acid for seven years with no 
shutdowns because of corrosion. There has 
been no danger of injury from bursting 
pipes or sudden leaks either, for this 
steel-clad pipe has high-pressure strength 
and durability. And the joints have re- 
mained airtight and leakproof. 


Installation was simple, also. Saran lined 
steel pipe is easily cut and threaded in the 


Saran Lined Pipe Company 
2415 Burdette Ave. * Ferndale 20, Mich. 


Please send me a copy of your catalog on 
Saran Lined Pipe, Valves and Fittings. 


44 


in » 


field, without need of special tools. Be- 
cause of its rigidity even long spans re- 
quire a minimum of supports. 

If your production requires handling of 
corrosive liquids, investigate saran lined 
pipe, fittings and valves. We'll be glad to 
assist you with installation plans, 
RELATED SARAN PRODUCTS—Saran rub- 
ber tank lining « Saran rubber molding 
stock * Saran tubing and fittings « Saran 
pipe and fittings. 


SP 1169A 


you can depend on DOW PLASTICS 
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need SPECIAL Hex exchangers 


Nearing completion in the 
Vilter shops, these units 
use 6600 feet of 2’ 
double extra heavy 
seamless pipe, weighing 
20 tons without headers 
or external shell. All 
Vilter-built, it will work ct 


Ammonla Synthesis 

and Recovery Cooler 
Undergoing a 7000 pound 
hydraulic test in the Vilter 
shops, this unit uses over 
11,000 feet of 2’’ double 
extra heavy seamless pipe. 
Note the square steel 
headers to which the coils 
ore connected. The top 
water distributing troughs 
have not yet been installed. 


FIRMS... 


facilities once operated by the 
Chemicals-Pigments-Metals Div. 
of the Glidden Co. 


Shinko-Pfaudler Co., Ltd., Kobe, 
Japan, has been officially estab- 
lished by The Kobe Steel Works 
Ltd. and The Pfaudler Co. 


‘Tube ‘Turns Plastics, Inc., will man 
ufacture industrial plastic pipe 
fittings by a process of injection 
molding of unplasticized poly- 
vinyl chloride. 


Armoloy Co. will offer to industry 
an exclusive new process for 
armoring moving metal surfaces 
to provide longer wear. 


l'airfeld Chemical Division of 
l’00d Machinery & Chemical 
Corp. will govern the insecticide 
chemical business of the firm. 


3500 pounds pressure 
and will be installed 
within pressure shells. A 
Atomic Power & Chemicals Corp. 

has been formed to serve in 


“atomic consulting and engi 


VILTER builds ‘em BIG or CHALL ee 


Inductotherm Corp., Glenolden, 
Pa., will offer high frequency mo 
tor generator equipment with 
varying furnace capacities. 


The units you see above don’t represent exceptional Vilter achieve- 
ments—Vilter has built heat exchangers and pressure vessels to 
work up to 5200 pounds, and commonly works with tough special- 
application heat transfer jobs for most of the familiar names in the 
chemical and petroleum industries. 


The Klukwan Iron Ore Corp., Ju- 
neau, Alaska, has been incorpo- 
rated at a capitalization of $1 
million, as a subsidiary of Quebec 
Metallurgical Industries, Ltd. 


Vilter has complete shop facilities for constructing vessels ac- 
cording to the ASME Unfired Pressure Vessel Code. Vilter-built 
vessels conform to ASME and API-ASME requirements, and 


inspectors witness vessel tests. X-ray facilities are available and if ». ©. McMillan Industrial Sup- 
plies, Portland, Ore., has been 
formed to manufacture Kema- 
loid, a new boiler and cooling 
water treatment. 


stress-relieving is required, Vilter can handle it. 


As important as those exceptional facilities, remember that 
Vilter Knows heat transfer, from years and years of intimate, 
working experience with it. Your most difficult pressure vessel or 


heat exchanger requirements will find full understanding at Vilter. Mercast (Great Britain) Ltd. has 


been organized to license the 
use of the Mercast process to 
firms in the United Kingdom. 


Your nearby VATER Representative or 
Distributor will be glad to tell you more 
about VILTER'S experience in the chem- 
ical and petroleum industries. 


Cog Engineering Products Co., 
Chicago, will specialize in meth- 
ods and manufacturing machin- 

REFRIGERATION and AIR CONDITIONING ery for continuous processing. 

THE yn MANUFACTURING COMPANY, MILWAUKEE 7, WIS. 

e Ammonia & Freon Compressors » Booster Compressors © Baudelot 
Coolers » Water and Brine Coolers « Blast Freezers © Evaporative & Shel & Tube 
Condensers © Pipe Coils + Valves & Fittings © Pakice and Polarchip Ice Machines 


Celulosa Mexicana, S. A., ‘luxpan, 
Veracruz, will produce 50 tons of 
cellulose pulp daily. 
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New Facilities 


Foster Grant Co., Inc., Leominster, 
Mass., which recently opened a 
new styrene monomer plant in 
Baton Rouge, La., is now en 
gaged in pilot plant studies on 
new copolymers of styrene 


American Mineral Spirits Co. has 
opened a new office in Memphis, 
‘T'enn., for Amsco’s line of naph- 
thas and extraction solvents 


Willys Motors, Inc., wholly-owned 
subsidiary of Kaiser Motors 
Corp., has purchased the busi- 
ness of Nest-A-Bin Co. of Denver 
—producer of an aluminum bulk 
shipping container. 


Supplies of many of the most frequently used types of indus- 
trial wire cloth are kept in our warehouse ready for immediate 
shipment to you. And even if the type you use is not in stock, 
we can schedule our looms to have your material in your plant 
Ruberoid Co. has purchased the without delay. Any metal or alloy; sizes range from 20 x 250 

I’ bsary Gypsum Co., Wheatland, mesh up to 4”openings...and accurate mesh count is our pride. 

N. Y., for $1 million. 


Northwest Nitro-Chemicals Ltd. also FABRICATED PARTS 


will operate the New British 
Dominion Co.’s $18 million gas 
processing plant in Alberta, for 
the production of chemical fer- 
tilizers. 


Filter leaves, strainers, sizing screens, etc. We 
can fabricate most any type of part you need, 
in any quantity. We’ll work from your own 
prints or, if none are available, our Engineering 
i * Department will draw up prints from your 
International Salt Co. has opened —— OLE description of what the part must do. Once 
its new midwest division office Ge ee you've 0.K.’d them, we'll start production. 
in Chicago. lice 
Why not have us quote on your next order for wire cloth in 
Borden Co.’s Chemical Division bulk or fabricated parts? Write direct or call in your Cambridge 
has opened a new distribution field engineer. He's listed under "Wire Cloth” in your classified 
center in Kernersville, N. C. telephone directory. 
FREE CATALOG gives full range of wire cloth available, also 


Bemis Bros. Bag Co. has completed shows fabrication facilities and includes valuable metal- 
two new paper specialty plants lurgical data. Write for your copy today. 


for the manufacture of pgper 
covers and liners. 
J s 
The Cambridge Wire Cloth Co. 
‘ od i 000 sq. ft. eis + 

bas opened its new 15,000 sq. ft Department G 
Pittsburgh, Pa., plant. ++ METAL +++ . SPECIAL , 
t CONVEYOR+—-+—4 METAL Cambridge 11, 


Lunn Laminates, Inc., plans a mil- ee Be ~~ kama | pr Aan Maryland 
lion dollar expansion program OFFICES IN LEADING INDUSTRIAL AREAS 


The Foxboro Co., Foxboro, Mass., 
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SOLKA-FLOG gives yOu 


double barreled action 


As a cellulosic filter-aid SOLKA-FLOC 
will not only improve your filtration 
rates, keep screens cleaner, and save 
down time, but will adsorb many met- 
als such as iron, copper and other im- 
purities. 

Because it acts as a tenacious and 
selective adsorbent, SOLKA-FLOC is now 
being used by many medical and phar- 
maceutical laboratories for the purpose 
of chromatography. Manufacturers of 
caustic soda, industrial metals, pharma- 
ceuticals, etc., have found SOLKA-FLOC 
invaluable as an adsorbent filter aid. 


99.5% chemically pure cellulose, 
SOLKA-FLOC guarantees clear, pure fil- 
trate. It can be handled readily with a 
knife, will not gouge... gives a more 
stable cake, will not bleed... gives 
longer life to the precoat...is chem- 
ically inert, easily washable ...can be 


370 


burned to recover any valuable solids 
remaining. 

To meet your specific needs, SOLKA- 
FLOC offers you a wide range of grades 
... enabling you to obtain any desired 
combination of flow rates and effi- 
ciency of filtration. 

If you have a filtration problem of 
any kind, write to our Technical Serv- 
ice Department df-ll, in Boston. 


BROWN 635 


COMPANY, Berlin, New Hampshire 





CORPORATION, La Tuque, Quebec 
General Sales Offices: 
150 Causeway Street, Bostor 14, Mass. 
Dominion Square Building, Montreal, Quebec 


London, England 


Mexico City 
Commercial Tropical Johnsen, Jorgensen 
S & Wettre, Led. 


. A. 
Calle de Elba #32 26, Farringdon St. 
Mexico, D. F. London, E. C. 4. 





FIRMS... 


upon the acquisition of several 
firms in the field of reinforced 
plastics. 


Shea Chemical Corp., Columbia, 
Tenn., plans to erect a phosphate 
washing plant in Maury County, 
near Kettle Mills. 


Virginia-Carolina Chemical Corp.’s 
new plant in Fernald, Ohio, has 
begun full-scale production of 
phosphoric acids and sodium 
polyphosphates. 


Lynchburg Foundry Co. will soon 
complete its new $14 million 
addition for the manufacture of 
shell molded castings in Lynch- 
burg, Va. 


Thompson-Hayward Chemical Co., 
Kansas City, will soon make a 
substantial addition to its 2,4-D 
weed killer plant facilities, in 
cluding a large new warehouse. 


). I, du Pont de Nemours & Co., 
Inc., will set up a $1 million 
sales development and technical 
service laboratory, in Wil- 

mington 


Hungerford & Terry, Inc., Clay- 
ton, N. J., manufacturer of water 
conditioning plants, is complet- 
ing a new plant in Clayton, N. J. 


Dow Chemical Co., Midland, 
Mich., has begun construction of 
its new laboratories to house its 
Biochemical Research Dept. 


Mathews Paint Co. and the Oakley 
Paint Co., Los Angeles, have 
merged through a_ transfer of 
stock. The firm will retain the 
Mathews name. 


General American Transportation 
has acquired the Fuller Co. of 
Catasauqua, Pa., manufacturer of 

- pneumatic conveying systems. 


Delta-Star Electric Div., H. K. Por- 
ter Co., Inc., Pittsburgh, plans 
a $250,000 expansion program. 


Eldon Mfg. Co., Los Angeles, plas 
tic molding firm, has acquired 
Econ-Fibre Glass Mfg. Co. 
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Black-Clawson Co., Hamilton, 
Ohio, has acquired Bagley & 
Sewall Co., manufacturer of 
Fourdrinier paper-making ma- 
chines. 


Chemical Construction Corp. will 
utilize a large sulfur furnace, 
fabricated by Acme Welding, for 
the manufacture of sulfuric acid 
to be used in wood pulp proc- 
essing. 


A-P Controls Corp. has purchased 
all outstanding stock of the Mil 
waukee Valve Co., manufacturer 
of brass valve products. 


Detrex Corp., Detroit, manufac- 
turer of chemicals, has estab- 
lished a New England regional 
office in Meriden, Conn. 


Texas Co. has established an inde- 
pendent research and technical 
dept. and has expanded its facili- 
ties at the Beacon, N. Y., lab. 


University of California at River- 
side has obtained a research grant 
of $3,980 from the National Re- 
search Corp. Scientific Trust. 


Standard Oil Co. (Indiana) has 
put into operation its new supply 
and transportation dept. 


Dharamsi Morarji Chemical Co., 
Bombay, India, has received offi- 
cial sanction to set up a sul- 
furic acid contact plant with a 
daily capacity of 25 to 30 tons. 


Robertshaw-Fulton Controls Co. 
has broken ground for its $2 mil 
lion plant in Milford, Conn., 
for the production of metal bel- 
lows and controls. 


The French Gov't is reviewing 
plans for the construction of a 


butyl rubber plant with a pro 
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STAINLESS and HIGH ALLOY 


PG 


SPUNCAST 


CENTRIFUGALLY 
CAST... 


WITH THE 


~ @&  _ BUILT-IN 


7 


HOLE 


cuts cost 8 ways 


1) ELIMINATES COST OF BORING 
BAR STOCK. Spuncast eliminates 
costly machining involved in produc- 
ing a tubular shape from a solid bar. 
2) MINIMIZES REJECTS with ho- 
mogeneous structure. Centrifugal 
force places any light inclusions near 
inner surface where they are readily 
removed. 
3) FLEXIBILITY OF ANALYSIS gives 
you the exact specifications you want 
— economically — for any quantity 
you need. 
4) WIDE SELECTION OF SIZES... 
through 16” O.D. in basic 72” lengths 
. through 27” O.D. in shorter 
lengths. Special symmetrical shapes 
are also available. 


te 


5) HEAT TREATMENT TO SPECIFI- 
CATION. Hardenable and non-hard- 
enable alloys are readily produced — 
and can be thermally-treated to pro- 
vide desired physical, mechanical, 
corrosion, abrasion- resistant charac- 
teristics. 

6) SMALLER QUANTITIES (far be- 
low regular mill runs) are economi- 
cally available — in a wide range of 
analyses or heat treatment. 

7) WIDE RANGE OF WALL THICK- 
NESS... from 1” up. 

8) FASTER QUANTITY PRODUC- 
TION... because Spuncast can be su 
plied in most advantageous ionntie 
to permit machining multiple parts 
with single set-ups. 


This booklet can help you cut costs on hollow, circular or 


P ts. Send for it today! 





+ 


i hcinininahccheathsetin ip ann 


ylindricaily shaped 
ELECTRIC STEEL FOUNDRY COMPANY 
2162 N. W. 25th Avenue, Portland 10, Oregon 


Send me your new booklet , 
“How to Cut Costs With ESCO Spuncast’’ 


en TEE SET a 


RNR Ra iTS Al RA 


Address_. 


look to g5cO0 § for | v Everything You You Need in | in STAINLESS | 
HIGH ALLOY CASTINGS 
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how to keep 


Quick Drying Varnish 


from drying... 


The hundreds of feet of pipeline used in the 
manufacture of paint and varnish are kept 
open by constantly purging them with inert 
gas. The gas prohibits oxygen from entering 
the lines, thus the varnishes have no oppor- 
tunity to dry or clog the system. 


Formerly these inert gases were either a by- 
product of one of the plant's operations or they 
were purchased in containers from gas 
suppliers. Today, with modern plants, de- 
centralization that tends to divide the multifold 
operations of larger concerns and the great 
advancement in inert gas generation, manu- 
facturers are finding they can make their own 
gas at much lower rates from small compact 
generating systems. 


Gas Atmospheres, Inc., has developed a “pack- 
aged” system that makes just the type of gas 
the job calls for in whatever amounts required. 
It is inexpensive to operate and requires little 
space. It's neat, clean, quick and easy. 


Write today! Let us know the amounts required and we'll 
show you just how fast this equipment will pay for itself. 





FIRMS... 


ductive capacity of 20,000 tons 
annually, The proposed Nor- 
mandy plant would cost 8 mil- 
lion francs. 


The Girdler Co., Louisville, Ky., 
will build nitric acid plants, em- 
ploying the du Pont process, for 
the chemical industry. 


Hooker Electrochemical Co. has 
purchased a barge for the trans- 
porting of liquid caustic soda 
in bulk to the Chicago area. 


Timbrol Ltd., Rhodes, N. S. W., 
Australian chemical firm, has im- 
ported a double beam recording 
infra-red spectrophotometer from 
the U. S. for its research lab. 


Gulton Industries, Inc., has added 
two new buildings totaling 6,000 
sq. ft. to its Metuchen, N. J. 
plant facilities. 


Lithium Corp. of America, Inc., 
has opened a sales office in New 
York City in the Lincoln Bldg. 


Seiberling Rubber Co. has com- 
pleted its new plant, in Ohio, for 
the production of a new rigid 
plastic, Seilon PVC. 


The Climax Molybdenum Co. has 
launched a research program in 
molybdenum chemicals totaling 
$4 million. 


Abbott Laboratories has purchased 
the North Chicago plant of the 
American Can Co., for occu- 
pancy early in 1955, 


Texas International Sulphur Co. 
has been granted a 90-day exten- 
sion beyond a previous deadline, 
set by the Mexican Gov't, for 
sulfur exploration. 
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Protective Coating Engineering and 
Inspection Service has opened 
new headquarters in Houston, 
Texas, 


Gates Rubber Co., Denver, Colo., 
will spend $1 million on the con- 
struction of a 216,000 sq. tt. 
warehouse and_ production 
facility. 


Eltex Chemical Corp. has acquired 
all rights to the Jetal Process 
for blackening ferrous metals by 
oxidation from the Alrose Chem- 
ical Co., Providence, R. I. 


Scott Paper Co., Chester, Pa., has 
agreed to acquire a 50% in- 
terest in the Westminster Paper 
Co.. Ltd., Vancouver, B. .C;, 
Canada. : 


Hinde & Dauch Paper Co., Cah- 
ada, Ltd., has acquired more 
than 95% of the common stock 
of Corrugated Paper Box Co., 
Ltd., Toronto. 


Crossett Paper Mills, division of 
the Crossett Co., Arkansas, plans 
to construct a second mill at a 
cost of about $16 million. 


Foster D. Snell Inc. inaugurated 
the firm’s fourth expansion pro- 
gram since 1947 by the acquisi- 
tion of 10 stories of office facil- 
ities in Manhattan. 


Rem-Cru_ Titanium, Inc., has 
opened its new air-conditioned 
office building in Midland, Pa. 


Byron Jackson Co. has completed 
another step in expansion 
through the acquisition of the 
Rollin Co., Pasadena, Calif. 


Vitro Corp. of America has te- 
ceived the approval of the AEC 
to study chemical processing 
problems associated with nuclear 
power systems. 


Pittsburgh Plate Glass Co., Cum- 
berland, Md., plans to construct 
a huge, ultra-modern plate glass 
producing plant with an esti- 
mated expenditure of $34 
million. 











RESEARCH MEN 


PROJECT ENGINEERS 
MANAGEMENT MEN . 
OPERATION GROUPS 


CON, 
PROCTOR & 


SCHWARTZ 


to gain advantages of an organization 
with largest aggregate of 


“EXPERIENCE YEARS” 





PR 





in application of drying equipment 
in the chemical industry 


PROCTOR equipment is at work in all branches of the 
process industries: heavy chemicals, pharmaceuticals, 
plastics, foods, leather, synthetic textiles, rubber manufac- 
turing, glue and gelatin, and many other related industries. 


PHONE MICHIGAN 4-6400 OR WRITE 


OCTOR 
“ {SCHWARTZ INC. 


711 TABOR ROAD 
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PHILADELPHIA 20, PA. 





FLEXIBILITY 


tte 





v 
folding pit — a distance of 800 feet. Since each line 


contenisation U sliniaed, ne 1 ORIGINAL INSTALLATION 
1 NO CONTAMINATION LOSSES 
LOW COST CPERATION 


Original cost of CHIKSAN flexible line manifolding installations 
often run as much as 50% less chan fixed line manifolding operations 
which incorporate costly multiple valve and line systems. 

A CHIKSAN manifolding operation is simplified in its entirety — 
providing complete flexibility, mobility and ease of operation in 
limited spaces. 

CHIKSAN manifolding installations reduce line hook-up time — keep 
pit floor clear of lines thereby providing greater working areas. 

Sue et a ae Ges ae Come one CHIKSAN manifolding operations facilitate the transfer of all types 
yates aienel of fluids safely and rapidly under extreme climatic conditions with 

: no possibility of cross contamination. 
CHIKSAN manifolding installations are specifically engineered for 


The Flow of Enterprise Reliee am ong \ife—easy and economical maintenance, and render years of 


trouble-free operation. 
Our Engineering Research and Development Department 
‘will welcome inquiries on your manifolding problems. 


Zall-Beaping Swivel Joints Write for Catalog 53-C, 


Dept. CE-11 


Seaspareapmee re LHISAN Nanifolding Saves 3 Ways! 
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PYROTRON 
» BATLEY 


Your best buy for Precision 
Temperature Measurements 
In the -300: to 1200: Range 


Check These Exclusive Bailey Advantages 
of Resistance Thermometer Operation 


Resistance thermometer operation over a ibrations required. Since all elements are 
complete range from —300F to 1200F has matched it is not necessary to calibrate each 
been made possible by Bailey’s development recorder to its element. 


f a low-cost platinum resistance element. > ae 
ain nc, miata icemion y/ Recorder is sensitive to 1/10 of 1% of range 


¥ Resistance thermometer operation requires span. 
no standard cell, dry battery and cold junc- 
tion compensator. Uses 115 volt a-c source. 
Strong signal and high precision of resistance 
element as compared to thermocouple makes 
possible the use of narrow range spans. VY For complete information, write for bulletin 
V/ The Bailey Pyrotron is calibrated at the fae- 230-C on the Bailey Pyrotron Electronic 
tory and remains accurate; no periodic re-cal- . Resistance Thermometer. P-27-1 


y/ Ordinary qopper lead wires permit remote 
location of recorder with respect to the tem- 
perature sensing element. 


TEMPERATURE SENSITIVE 
RESISTANCE ELEMENT ~~ 
eu] 


hi 





Coutrols for 
1054 IVANHOE ROAD TEMPERA TURE 
PRESSURE 
GAS ANALYSIS 
FLO’ aa fal 


Complete Controls for Process Plants RATIO 
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ere is the most complete 
fire protection program 


ever offered 


TRAINING FOR YOUR PERSONNEL at your plant is provided VISUAL AIDS for your safety meetings designed to make all 
by Ansul fire control experts without cost to you. your employees fire-control conscious. 


CUSTOMER SCHOOL AT MARINETTE—best equipped fire COMPLETE PLANT SURVEY Provided by Ansul is designed 
control school available for training your key safety personnel. to give you the best fire protection possible at the lowest cost. 


Ansul Fire Equipment is Faster, 


More Effective Call the Ansul Man! 


A positive activating system puts Ansul’s 
“Plus-Fifty” dry chemical to work im- Get in touch with your local Ansul man through the “‘yellow 
mediately. To insure full fire coverage, ages” or write ANSUL CHEMICAL COMPANY, Fire Equipment 
patented nozzles deliver the right kind of ivision, Department F-114, Marinette, Wisconsin. 
stream for your fire protection problem 
(low velocity or long range). Ansul extin- 
guishers are water-tight, corrosion resis- 
tant, always ready for action, even after 
extreme weathering. Quality features like 
these make it possible for Ansul to back 
their equipment with a 5-year warranty. 
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| PROCESSING SPEED 


The new Kinney Model KMB Mechanical Booster Vacuum Pump produces four times 
more vacuum pumping speed per pump horsepower than any previously developed 
mechanical vacuum pump. This efficient pump works fast and clean . . . there is no 
liquid sealant in the main rotor unit to backstream into the vacuum system and 
contaminate the process. Kinney Model KMB has no stalling pressure — handles sudden 
outbursts of gas in its stride — saves valuable processing time by eliminating work 
spoilage and equipment downtime. 


Kinney Model KMB is one of thirteen Kinney High Vacuum Pump Models — the 
big line of industry-proved vacuum pumps. Kinney district offices are staffed with 
competent vacuum engineers, ready to help you get the right pump for your needs. 
Send coupon for details. 





| KINNEY MFG. DIVISION 


THE NEW YORK AIR BRAKE COMPANY N Name 
: 3551 WASHINGTON STREET * BOSTON 30 © MASS. 





Company 
| Please send Bulletin V54 describing the complete 
line of Kinney Vacuum Pumps. Address 


| [] Our vacuum problem involves 
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Look at all the features of Worthington’ 
new high-speed ammonia compressor 





High operating efficiency 
and lighter weight 

make this modern unit 
the talk of the industry 


These lightweight, compact Worthington 
ammonia compressors have the same high 
operating efficiency and versatility as their 
lower speed counterparts. 

Ranging in capacities from 18 to 150 tons, 
the new units can be used as high-stage or 
booster machines. 

Get in touch with your nearest Worthington 
district office for more facts about these 
rugged compressors. Or write to Worthington 
Corporation, Air Conditioning and Refriger- 
ation Division, Section A.3.56, Holyoke, Mass. 





IMPROVED INTERNAL MANIFOLDING—cool suction gas completely surrounds the cylinder 
walls, providing longer valve life and increased overall efficiency. All passageways 
between suction discharge and shutoff valves are cast integrally within the crankcase, 
eliminating outboard fittings. Cross section shows water jacketing on one of the cylinders. 





NEW FORCE-FEED LUBRICATION SYSTEM — full 


ELECTRIC UNLOADING—a new achievement in 
variable capacity control. You can start com- 
pressor with a normal torque motor; power 
consumption is automatically balanced against 
load. Separate unloader units allow easy 
maintenance . . . no oil or gas pressure lines 
to worry about. 


NEW SUCTION MANIFOLD, with cover plate over 
suction strainer inlet, allows easy removal of 
the suction gas strainer for cleaning, without 
disturbing any of the pipes, valves or other 
parts. The strainer is unique in that it fits en- 
tirely within the crankcase manifold, requiring 
no additional space. 


pressure, positive lubrication, regardless of 
rotation. A new rotary oil pump, driven di- 
rectly by the crankshaft, eliminates compli- 
cated and noisy gear trains. Oil is filtered 
through a strainer in the crankcase for pro- 
tection of pump and other moving parts. 


A356 


WORTHINGTON 


CLIMATE ENGINEERS TO INDUSTRY, 


Sr ine ny eS 
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BUSINESS AND THE 


HOME 


ENGINEERING 








Write for descriptive Catalog 4-CM to: 
ACF Industries, Incorporated . 


Representatives in 50 Principal Cities 
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THERES >> 


NO MAGIC 
ABOUT IT 


DON’T BE SURPRISED, the next time you're travel- 
ing through Lebanon, if you see a sign at a 
refinery which reads, “Built by Procon.” You may 
run across one on a chemical plant in England. 
You'll find them in Australia, Canada, Germany, 
Belgium, the Canary Islands, and in 18 of the 48 
United States. 


Yes, Procon gets around. And Procon’s reputa- 
tion gets around, too... a reputation for depend- 
ability . . . worthwhile economies . . . on-time 





completion ... and long-time satisfaction in the 
construction of processing facilities for chemi- 
cals, petrochemicals, and petroleum products. 


No magic . . . just sound, common sense .. . 
practical engineering ability . . . field-trained 
personnel . .. and experience which encompasses 
the world. 


When you’re ready to discuss your process con- 
struction plans, we’d welcome an opportunity 
to tell you more about Procon. 


PROCON ysnace 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 


PROCON (CANADA) LIMITED 
40 ADVANCE ROAD of (DN 
TORONTO 18, ONTARIO 

PROCON (GREAT BRITAIN) LIMITED ® 
112 STRAND, LONDON, W.C. 2 


AFFILIATED 
COMPANIES 
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What has 


aluminum 


got to do 
wrth... 


a 
<i aol 


jae 
Making steel? 


ON Tibbs BGS SRL Tae 


refication of water 


ks GA ia ek ee ee els 


Alean Chemicals 
are the answers 


Alcan (Aluminum Company of Canada, 
Ltd.) offers industry the basic chemical in- 
gredients used in ingot production and other 
chemicals associated with the aluminum 
processes. Many of these Alcan Chemicals 
are regularly used by industry to improve 
process applications and product quality. 


In saltcellars, alumina, activated, absorbs 
moisture, makes salt easier to shake. For 
water purification, aluminum sulphate and 
chlorine are widely used in water treatment. 
Open hearth furnaces use magnesium oxide 
refractory bricks to increase steel output. 
Magnesia fertilizer is responsible for higher- 
yield potato crops. Aluraina and bauxite are 
widely used for high quality abrasive wheels. 


These are only a few of the jobs done by 
Alcan Chemicals. 


Co-operating in the production of Alcan 
Chemicals are a number of affiliated com- 
panies. Each of these sister companies spe- 
cializes in its own field of endeavor such as: 
Laboratory research . . . exploring, mining 
and processing raw materials throughout the 
free world . . . development of shipping 
methods for the protection and speedy de- 
livery of products. 

One of Alcan’s sister companies, Alumi- 
nium Limited Sales, Inc., distributes Alcan 
Chemicals in the United States. The office 
near you will be glad to help you with your 
special cheinical requirements. 


¢ { AUSEISE 
ee Aluminum Chemi ‘als 
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CHEMICALS 
FOR INDUSTRY 


Alumina, Activated 
Alumina, Calcined 
Alumina Hydrate 
Aluminum Chloride 
Anhydrous 
Aluminum Fluoride 
Aluminum Sulphate 
Bauxite 
Chlorine, Liquid 
Cryolite, Artificial 
Fluorspar 
Lime 
Magnesia 
Magnesium Chloride, 
Anhydrous 
Sodium Fluoride 
Sulphuric Acid 


ALUMINIUM LIMITED 
SALES, inc. 


One of the ALUMINIUM LIMITED 
group of Componies 


Offices or Agents in 40 cities 
Cable: ALIMPORT 


630 Fifth Avenue, New York 20 
20 North Wacker Drive, Chicago 6 
422 Terminal Tower, Cleveland 13 
2842 West Grand Boulevard, Detroit 2 
611 Wilshire Bovievard, Los Angeles 14 











381 





























ingenious pneumatic piping ar- 
rangement and exclusive positioner 
design, permits opening or closing 
of valve on air failure with either 
direct or reverse action Conoplug. 








Mos} control engineers agree on the advantages 
of single-seated valves for today’s demanding 
process applications. But in order to successfully 
operate single-seated valves it is necessary 

to have better than average topworks ... 


Hence, the revolutionary CYLINDER 
CONOMOTOR... . 10 to 20 times more 

POWER than conventional spring motors .. . 
SPEED of response 5 to 10 times faster than 
diaphragm motors . . . 50% reduction in WEIGHT 
per unit of delivered power . . . 30% 

reduction in SPACE requirements .. . 

STABILITY and positioning ACCURACY 
unmatched by conventional spring-and- 
diaphragm or springless diaphragm motors. 


The combination of the Cylinder Conomotor 
with the unique single-seated split body 

gives industry, for the first time, a fully 
coordinated vaive design. Conomofor Series LB 
Control Valves meet all of industry's 

rigorous requirements. 



































WRITE FOR CATALOG LB-1. 
































omel, fel a Mek’ Mu erel cg 203. 7. ware), | 


FOREMOST MANUFACTURERS OF FINAL CONTROL ELEMENTS 


2100: ARCH STREET. PHILADELPHIA -3.. PA. 
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...witha GAGL/N HOMOGENIZER 


There are many machines on the market today 
that do a good job of breaking-up solid agglom- 
erates in a dispersion. There are many more that 
do a good job of simply dispersing the particles. 

But only one —a Gaulin Homogenizer does 
both jobs at once, and provides a uniformly finer 
dispersion. 

A Gaulin reduces agglomerates to their ulti- 
mate particle size, disperses them evenly to pro- 
vide a more uniform, stable dispersion. 


And does it Faster, at Lower Cost than any 
other machine. 


These are just a few of the reasons why the 
Advance Coatings Company in Westminster, 
Mass. uses a 200 GPH Gaulin, as shown above, 
in manufacturing their adhesives and other 
emulsions. 


For more information, write for descriptive 
bulletin, today. 








GAULIN PILOT PLANT 
HOMOGENIZER 


Ideal for experimental pur- 

Poses, operation or process 

requiring upto 25g foes 
hour capacity. Handles 
quantities as small as Gene 4 
one pint. Available on | 
low rental basis. 17” floor 


or seoteg. 
fe 
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GAULIN TWO-STAGE 
COLLOID MILL 
Stator is jacketed for cooling 
Gap setting adjust- 
¢ for .001” t0 .045”. 
Iniy 45 seconds 


Manton-Gaulin 


ry 
12” 71 GARDEN STREET, EVERETT 49, MASS. 


Werld’s largest manufacturer of Homegenigers, 
Triplex Stainless-Steel High Pressure Pumps, 
and Colloid Mills 


room. 12” x 





MANUFACTURING COMPANY, INC, 


Super loug 


(ha pman list00 


Small Forged Steel Gate Valve 


Super means ‘‘way beyond the ordinary”’ and that’s just 
what this rugged gate valve is . . . it’s tough enough to lick 
any gate valve problem in its range . . . dependable 
enough to keep maintenance costs down under the most 
severe conditions. That’s why List 960 is specified 

for more different applications than any 

other valve of its kind. 


Chapman List 960 is tough because . . . wedge faces are 

‘ >, hardened to 800 Brinell, so they won’t seize or gall 
... seat rings are hardened stainless steel, so 

closure is always tight and operation is always smooth, 

without excessive wear... stem-and-gate connection 

is extra-husky to stand up under even unusual stresses. 


Specify Chapman List 960 for every use you have for 
small forged steel gate valves. In sizes from 4” to 2”. 
Rising stem with yoke (shown) or rising stem with 
inside screw. Bonnet joint is either metal to metal or 
gasketed, depending upon application. Pressure 

range is from 380 pounds at 1000°F to 2000 pounds 
at 100°F. For higher ratings, specify List 990. 

Write today for your copy of Catalog 10. 





The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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Elm mek. F-we kom eonel, ba. cel & ) 
VARIABLE SPEEDS Sy) 


Now any process requiring automatic 
variable speeds can be driven by U. S. 
Varidrive with Varitrol control. For more 
than 20 years the Varidrive has been 
recognized as the most compact and effi- 
cient device for obtaining variable speeds, 
with ratios up to 10:1 and capacity from 
Y, -50 HP. Varitrol is a new control device 
which regulates the speed of a Varidrive 
in response to a signal. The signal is ob- 
tained from a standard type of pneumatic 
instrument sensitive to such variables as: 





Temperatures Liquid Level 
Humidity Weight 
Pressure Tension 
Speed Position 


Many firms are increasing pro- 

ductivity with Varitrol control. 

OurTPpurT Quality of product is improved, 

SHAFT human effort is reduced. Lower 

RESPONDS WITH costs result in better salability of 
VARIABLE your products. 


SPEEDS U. S. Sngineere are experienced 
in variable speed problems, and 
can help you apply Varidrives 
to your process. 


V4 TO 50 HP 


@ Request new Bulletin on Varidrives with 


, a Varitrol automatic control. Indicate if 
i ; we would like additional literature on 
2 laridrives. 
( af Y fay 


. = A r 
BTHE MIRACLE MOTOR REQUEST FOR VARITROL, BULLETIN 


U. &. ELECTRICAL MOTORS INC. 
WITH Box 2058, Los Angeles 54, Calif. or Milford, Conn, CE-11 


| 

irene V A FR } T te @) i CD Send also 16-page 4-color Booklet on Varidrives 
sailed sasiclaaiad ———— } 

| 
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J, 1 can be bagged... 


BAGFAK WII! bag tl better/ 
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There’s alot ff 
you can’t see...) \in 
when you look at a : 


PAYLOADER® 
tractor-shovel. 


YOU CAN'T SEE the 34 years of 
pioneering experience in 
building hydraulic tractor- 
shovels — MORE experience 
than all others combined! 


YOU CAN’T SEE the millions of 


dollars of parts and service 
facilities which more than 
300 “PAYLOADER” Distri- 
butors maintain for their cus- 
tomers’ convenience. 


YOU CAN'T SEE that 90% of all 
the “PAYLOADER” tractor- 
shovels built in the last fifteen 
years are still in service! 


YOU CAN'T SEE the more than 
22,000 “PAYLOADER” units 
throughout the world — more 
than all others combined! 


YOU CAN'T SEE the quality of 
hidden parts which are built 
more carefully, to more rigid 
specifications and with more 
“know-how” than any other. 





The Overwhelming Preference 
for “PAYLOADER” tractor- 
shovels is the result of proven 


performance and customer 
satisfaction. Ask any owner 
or operator. 


For complete information 
contact your “PAYLOADER” 
Distributor or write to The 
Frank G. Hough Co., 754 
Sunnyside Ave., Libertyville, 
Illinois. 


PAY LOADER’ 


THE FRANK G. HOUGH CO. - LIBERTYVILLE, ILL. 


SUBSIDIARY<INTERNATIONAL HARVESTER COMPANY 
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Problem Solved by 


@ 


CONDITIONS: 

24,000 cfm discharge of 2 to 5 grains/cu. ft. load- 
ing of coke breeze from coke drying operation, 
even after cyclone separation. Contaminant’s dark 
color, abrasive characteristic and temperature up 
to 600° F. complicated the difficulties of abating 
this nuisance. 


RECOMMENDATION: 
Installation of a No. 9 “Buffalo” Hydraulic Scrub- 
bing Tower of 23,000 to 27,000 cfm capacity for 


wet centrifugal cleaning by fog type spray system 
of 85 gpm capacity at 400 psi. A pre-cooling spray 
system of 10 gpm capacity at 25 psi was also 
recommended. 


RESULTS: 


Nuisance eliminated to complete satisfaction. 
Effluent loading reduced to .25 gr./cu. ft., tem- 
perature to 150° F. Unit proved compact, easy 
to install, resistant to heat, abrasion and corrosion, 
and easy to keep clean. 


VENTILATING AIR CLEANING AIR TEMPERING 
INDUCED DRAFT EXHAUSTING FORCED DRAFT 
COOLING HEATING PRESSURE BLOWING 





EQUIPMENT: 

As shown in cut-away view of “Buffalo” Hydraulic 
Scrubbing Tower, fog-type spray jets air or gas 
thru unit with centrifugal scrubbing action, thus 
overcoming its own resistance and driving con- 
taminant to tower wall. Each layer of fog 
condenses the one below, permitting gravity 
travel of the trapped material. 


DO YOU HAVE AN 
AIR CLEANING PROBLEM? 


“Buffalo” engineers will be glad to recommend 
the most satisfactory solution, in the light of our 
half-century of cleaning air for industry, backed 
by the complete line of “Buffalo” job-proved 
equipment. Call on “Buffalo” today! 
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‘ 


continuously controls 


Fluorescence 
Turbidity Color 


in plant streams 


Three basic ele pats make up the Flow Colorimeter: 


A tungsten lamp is the radiation source. Filters 
select the color of light beamed through the flow cell. 


A stainless-steel casting with windows of 
ultraviolet-transmitting corex glass handles flows to 7 gpm, 
pressures to 150 psi. Flow cells can also be glass-lined or 
made specially from nickel alloys, plastic, etc. Path length 

monitoring clarity of liquids can be 1, 2, or 5 centimeters. Openings provide ready access 
to inside of cell. 
checking filtrates for filtering 


efficiency A sensitive phototube and exceptionally stable 


eid ; i ef Beckman a-c amplifier measure the radiation transmitted 
monitoring suspended solids a 0 etree 

fda ENR 1 ams through the flow cell. The amplified signal operates a stand- 
monitoring nonmiscible drops ard potentiometer recorder. Amplifier circuit components 
suspended in a liquid are mounted in three separate plug-in units for immediate 


determining color intensity on-stream maintenance by regular operating personnel. 


For additional iafo of, write for Data File 90— 14 


B C C kK Mm a N BECKMAN INSTRUMENTS, INC. 


FULLERTON 1, CALIFORNIA 
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way IT pays To Buy MX SCREW STOCK erom us 





@ Hundreds of shop cases have shown 
that USS “MX” free-machining bar 
stock cuts unit costs considerably . . . 
an average of 10% to 15%, some- 
times as high as 42%. And the more 
machine work your parts require, the 
greater the savings. 

Here’s how you cut costs when 
you use “MX” rather than other 
free-machining grades: 

You get more parts per hour, 
longer tool life with less down time 
for grinding and adjustment, fewer 


rejects, closer tolerances and better 
part finish. 

One of our qualified sales repre- 
sentatives-will gladly discuss the ad- 
vantages of “MX” with you as they 
apply to your particular shop re- 
quirements. And you can always de- 
pend upon quick delivery from the 
nearest U.S. Steel Supply warehouse. 

In addition to “MX” stock, we 
carry: cold finished rounds, squares, 
hexagons, flats and precision shafting 
in all grades. 


U.S. STEEL SUPPLY 


DIVISION 


General Offices 
208 So. Le Salle $t., Chicago 4, Ill. 


Warehouses and Seles Offices 
Coast te Coas? 


¥ 


What you want 
When you want it 
At the right price 


U eee ae ee ST. £2 


390 
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WATSON-STILLMAN 


FORGED STEEL 
UNIONS 


Designed and Manufactured to: 
AAR SPECIFICATIONS 
°ASTM A-105 GRADE 2 


We're happy to announce the arrival of these fine additions to our Forged 
Steel Fittings Family. Designed by Watson-Stillman engineers and manufac- 
tured on our new high precision machinery, these unions give you the utmost 
in serviceability in high pressure piping systems. 


These outstanding features are just what you've been looking for: 


. All parts are drop-forged of high quality steel for maximum strength and 
toughness to resist shock and vibration. 


Heavy, octagonal-shaped walls give you added protection at high 
pressures. 


. Steel-to-steel seat with ball-to-angle mating surfaces insures a tight, 
leakproof seal. 


4, Nuts are plated with a heavy coat of cadmium to resist galling and seizing. 


Send today Watson-Stillman Unions are available in both Screw-End and Socket- 
for Bulletin U-1 Welding Types in sizes Ye” to 2”. For complete technical information write 
today for our new Union Bulletin. 


Sold Through Leading Distributors 
34 
Ss 


WATSON-STILLMAN FITTINGS DIVISION 


HKD H. K. PORTER COMPANY, INC. 
‘ Roselle, New Jersey 
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Before installation of Precipitron Oil Mist Control, this high-speed 
grinder developed as much as 10 gallons of oil mist in a single shift. 
Result; menace to workers’ health . . . fire hazard . . . efficiency 


depressant. 


After installation of Precipitron Oil Mist Control, oil mist from 
the same high-speed grinder is no longer a problem. Precipitron traps 
the extremely small particles of oil, dirt and smoke—electronically— 


leaves air clean, safe. 


Westinghouse PRECIPITRON Eliminates 
Coolant Oil Mist as Hazard... Pays For Self 
Through Upped Efficiency, Fuel Savings 


Electronic air cleaner more effi- 
cient, economical than mechan- 
ical air filtration. 


Westinghouse Precipitron Oil Mist 
Control is the positive way to free 
your plant of dangerous, costly oil 
mist. Precipitron improves visibility, 
boosts operating efficiency, elimi- 
nates hazardous working conditions, 
strengthens employee morale—and 
pays for itself at the same time! 


Present installations show savings of 


thousands of dollars yearly, directly 
in fuel, housekeeping expenses and 
salvaged cutting oil, indirectly in in- 
creased efficiency. 


Get full details about Westinghouse 
Precipitron Oil Mist Control now. 
Call your local Westinghouse-Sturte- 
vant office, or write Westinghouse 
Electric Corporation, Sturtevant 
Div., Hyde Park, Boston 36, Mass. 


WAG FE SS 8 ING HM eas S 
OME ie A INE Ee eB 


Here's how Precipitron works: Collection hoods 
catch oil mist at source. Quiet, efficient Westing- 
house fan units draw coolant-laden air through 
Precipitron air cleaners—oil, smoke, fumes are com- 
pletely trapped. Operating cost: pennies per week. 


5-80423 
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Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
WRITE FOR BULLETIN 1125-8 803 Nottingham Way, Trenton 2, New Jersey pt 800 
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McGRAW-HILL 
TECHNICAL WRITING SERVICE 


WRITES + EDITS 
ILLUSTRATES 
TEMPERATURE — PRINTS 


RECORDING eee g A ; Kis < , YOUR publications ... 
he i ! 


Newly designed, Model’’1000” PU FY Mai oe ee 
Auto-Llite Recorder gives per- NT Dry, * : TWS relieves you of all or 
manent proof of temperature wae 2 : ris any of the many problems 


behavior. @ 6” clear reading , 
chart; various standard ranges encountered in the produc- 


from minus 40°F.to plus 550°F. ’ t% nif tion of your... 
@ 3 standard types; choice of . 
24-hr. or 7-day cycle. @ Elec- . f co EQUIPMENT MANUALS - HANDBOOKS 


tric or mechanical chart ome . a iid 4 PRODUCT CATALOGS-TRAINING AIDS 
@ With capillary tubing for i PAMPHLETS — REPORTS — BROCHURES 


— reading. Priced from Scicasner eieheiads. <x. pulls Gee 


Send for new catalog describ- 
ing many styles of Auto-Lite Model “1000” 150 
temperature Recorders and In- STs 
i . WRITERS — EDITORS — ARTISTS 


dicotors. 
THE ELECTRIC AUTO-LITE COMPANY ARE AT YOUR SERVICE 
INSTRUMENT AND GAUGE DIVISION . WRITE: 


TOLEDO 1, OHIO a Project Consultant 
N HICA e 1A, ONTARIO 
SW VOR © SESAS® © Sm TWS—McGraw-Hill 


TEMPERATURE arcoanes a0 














BIN- FLO AERATING UNIT 
RES Provides Steady 
‘ Flow of Dry, 
a) ; ba Finely Ground 
TTS aa he) SG (- | Materials which 
UNIT S01 tend to bridge in 
storage. Uses 
AIR aby onal 


SUPPLY Process Engineering and Equipment Design 
#2 of a Series 


ENGINEERING SERVICES AT SNELL 


Snell Process Engineers will translate your 
laboratory or pilot plant data into a modern 
chemical plant . . . create equipment to do 
‘our unusual job, or will improve and modern- 
| N D ICATOR ize your present plant. We will evaluate new 

processes and give an impartial report as to 


te success; ee euro 








& . jointly solving your problems. 
Mater ials Ee a We have more than a hundred chemists, 


technicians ¢ad supporting personnel thor- 
onany familiar with chemical unit processes 

signals change in level; - 

automatically starts 


operations. 
and stops filling and 
emptying equipment. 


For All Bulk ' ££ pon pg as Ay a pow Me her oe 


We Invite Your Inquiries 





POSTER D. SNELL 1e.~® 
THE BIN-DICATOR co. Seierauaabaeneanetien 


13946-D! Kercheval © Detroit 15, Mich. CHEMISTS - ENGINEERS 
| a, 
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S WHERE RELIABILITY COUNTS 


AND DEPENDABILITY IS A MUST 


The ingenious, simply-designed mechanism of 
Fisher Wizard Controllers provides extreme 
accuracy and dependability in pressure control. 


Fisher Wizard Controllers will completely solve 
your pressure control problems. They are individ 
ually built to meet your exact operating conditions, 
and are guaranteed to give satisfactory perform- 
ance. 


High pressure Fisher Wizards are available in 
throttling and snap acting types. Bourdon Tube 
pressures from 5 to 5,000 P.S.I. Diaphragm or 
remote panel mounting. 


Low pressure Fisher Wizards available in 
diaphragm or remote panel mounting. Bellows 
pressures from } to 15 P.S.I. 


FISHER LEADS THE INDUSTRY IN RESEARCH 
FOR BETTER PRESSURE CONTROL 


HIGH PRESSURE 


Bourdon tube pres- 
sures from 5 to 5,000 
P.S.1. 


LOW PRESSURE 


Bellows pressure from 
Yq to 15 P.S.1. 


FISHER GOVERNOR COMPANY 
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vi (lo you 
weigh \the actual 
cost of 





Keep costs down...choose Wagner Motors 





The selection of the right motor for every specific in- 
dustrial application is all important. Due consideration 
must be given to motor type, rating, slip, torque values, 
and other operating characteristics. Guee tree adle- 

But, because the ultimate cost is the actual cost of a phase squirrel-cage 
motor...alert buyers look beyond such specifications. motor for gener! 
They look for other factors, such as cool operation, with suipnin eantlulitiins 
consequent longer insulation life...and they consider 408 & 
the time-tested proven dependability of the brand of motor = - 
they specify. They know that it’s costly to take chances 
with motor drives. 

Wagner Motors have been proving their reliability 
for more than sixty years. Many thousands of users 
throughout industry have found them a lasting investment 
in continuous troublefree performance. 

The wide range of wees and sizes in Wagner's com- 
plete line permits the selection of a standard motor for 
almost any need. Bulletin MU-185 gives full information. < plosion-proof or stand- 


Your nearby Wagner engineer will be glad to hel ard types...steel or 
you select the right motors for your next application. Call 
the nearest of our 32 branch offices, or write us. 250 hp. 





Totally enclosed, fan- 
cooled motor...ex- 


cast-iron frame...1 to 








ELECTRIC MOTORS 


WAGNER ELECTRIC CORPORATION TRARSFORMERS 


6407 PLYMOUTH AVE., ST.LOUIS 14, MO., U.S.A. INDUSTRIAL BRAKES 


AUTOMOTIVE 
BRAKE SYSTEMS— 
AIR AND HYDRAULIC 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Omega Feeders in DuPont “Solozone” bleaching process 
at Gould Paper Co., Lyons Falls, N. Y. 


Lyons Falls, N. Y.—This DuPont-developed “Solozone” 
sodium peroxide bleaching process uses Omega Feeders 
to proportion dry and liquid chemicals and water auto- 
matically for continuous preparation of the “Solozone” 
solution. This proportioning system, worked out by 
Omega in cooperation with the process engineers, pro- 
vides the economies of continuous processing — reduced 








Central coutvel panel for peroxide bleaching ot Gould Paper Co. 
Switch panel for Omega Feeders is at left. 
space requirements, lower personnel costs, and consist- 
ent uniformity of output. Because of the high accuracy 
and wide adjustability of the Omega Feeders, the 
system maintains strict component proportions at all 
processing rates. Component ratios can be changed by 
manual feeder adjustments. The complete bleaching 
process is monitored from a central control panel. 
CONTINUOUS BLEACH PREPARATION 


SYSTEM SUPPLIED BY OMEGA FOR GOULD 
PAPER CO.: 


Omega Differential Water Controller 


Omega Loss-in-Weight Gravimetric 
Feeder for sodium peroxide. 


Omega Universal Feeder for Epsom salt. 
@ Omega Central Control Panel. 
Omega mixing tanks, and high speed 


Proportioneers (another division of B-1-F 
Industries) 2XSF Adjust-O-Feeder for 
Sodium silicate. 


Proportioneers Model 2-47 Adjust-O- 
Feeder with mercury plungers for sul- 
phuric acid. 


May we help with your continuous chemical feeding operations? Send coupon, today, for details , . . 


@ mecan: FEEDER 


s 
Ons 
rao.s 





OMEGA MACHINE COMPANY, 3691 Harris Ave., Prov. 1, R. 1. 


C) Send Bulletins 30-H12 and 20-510 describing Omega Loss-in-Weight 
and Universal Feeders. 
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Name 

Company 

Street.......... 

Our chemical feeding problem involves 
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SALES SPECIFICATIONS 


Color, Pt-Co scale 15 max. 
Boiling range, C. 
iBP 
DP 
Purity, wt. % 


Jefferson Morpholine, a colorless, mobile, hygro- 
scopic liquid with a characteristic amine-like odor, 
offers a wide range of application possibilities: 


Surface active agents 125.0 min. 


132.0 max. 
98.0 min. 


Dyes 
Agricultural chemicals 


Rubber curing agents 


Specific gravity, 20/20C. 


0.999-1.004 


Corrosion inhibitors 
Antioxidants 
Catalysts 
Plasticizers 


Separating agents 
Bactericides 
Pharmaceutical chemicals 
Textile lubricants 


Water miscibility 
16cc in 9Oce water 
Suspended motter 


No turbidity 
Substantially free 











und is produced with unre- 
mitting care at Jefferson’s modern plant at Port 
Neches, Texas—and is backed by the company’s 
extensive research facilities at Austin, Texas. 

For your preliminary investigations—on which 
our Technical Service staff will be happy to work 
with you—samples of Jefferson Morpholine are 
yours for the asking. 


This versatile com 


In the meantime, you’ ll 
find complete technical 
information in this new 
48-page bulletin. Write 
for your copy today! 





Ethylene Oxide, 
Glycols, Dichloride 
Ethanolamines 
Nonyl Pheno 
Morpholine 
‘® Ethylene Carbonate 
Propylene Carbonate 
Polyethylene Glycols 
Glycol Ethers 


efferson 


260 MADISON AVENUE, NEW YORK 16, N.Y. 


Brench Soles Offices: Chicago, Heuston, Charlotte 

West Coast Sales Agent: Nelson A. Howard, Jr., Los Angeles 

Plant: Port Neches, Texas 

Other Stock Points: Chicago, Houston, Charlotte, and Tenafly, New Jersey 
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WATER CONDITIONING AND 
TREATMENT SYSTEMS 
AIDED BY SPEED-TROLS 


Infilco accelators are engineered to permit 
precise adjustment for the many variations in 
water characteristics encountered in water 
conditioning and waste treatment... Speed- 
Trols play an important part in achieving this 
versatility...as impurities, temperature, etc., 
change, recirculation of slurry is varied ac- 
cordingly by accurate speed adjustment of the 
rotor-impeller. This operation requires the 
infinite speed adjustment and positive speed 
regulation provided by Speed-Trols, reports 
Lawrence K. Cecil, Vice President of IN- 
FILCO, Inc. 





ryt 


Speed-Trol...Variable Speed at its Best 


OUTSTANDING FEATURES: 


A Single, Compact Power Unit containing motor, variable 


totally enclosed—Rugged Construction for continuous 
duty, permanent bearing alignment—Streamlined for easy 





speed transmission, with or without integral speed reducer— 
Effective Cooling Systems with direct-through ventila- 
tion, dual or internal cooling—Positive Pulley Adjustment 
for infinite speed variation, accurate speed selection and 
regulation—Fingertip Control of Speed with standard or 
remote controls—Specially Designed V-Belt for heavy 
duty, long life—Protected Designs, drip-proof, splash-proof, 


heise 


cleaning, better appearance—Interchangeable Mounting 
Dimensions between constant and variable speed drives— 
Versatile Mounting for any position—Smooth, Quiet 
Operation through dynamic balancing; Herringbone Rotor; 
pre-lubricated, double shielded ball bearings—Low Installa- 
tion Cost due to compact design, versatile mounting, inter- 
changeable mounting dimensions. 


There is a Sterling Electric Power Drive to Meet Virtually Every Requirement 


Sterling Slo-Speed Electric Power Drives—for geared low speed at its best 


Sterling Klosd and Klosd-Tite Motors—for constant normal speed at its best 


20-PAGE ILLUSTRATED CATALOG 
... Sterling Speed-Trol, Slo- 
Speed, Klosd and Klosd-Tite 
Electric Power Drives. Write 
for catalog No. C-413 


TERLING 


Plants: New York City 51 Chicago 35¢Los Angeles 22¢Hamilton, Canada ® Santiago, Chile 


ELECTRIC 
MOTORS 


Offices and distributors in all principal cities 





ITRO’s highly-trained specialists are active today 
in developing the processes which bring tomorrow’s 
technological progress ahead of its time. Vitro’s 
engineering skill, for instance, has been put to timely 
and strategic advantage in such major projects as: 


e the country’s largest titanium facilities 
original uranium gaseous diffusion plants 
extensive plutonium production facilities 
biological laboratory for the U.S. Army 
two large plants for nerve gas production 





e armament evaluation facilities 
for the Air Force 
e many other intricate processing facilities 
Vitro’s activities in the fields of metallurgy, nucleo- 
nics, electronics, chemistry and processing furnish a 
valuable background for the scientific answers to im- 
portant economic questions. Applying lessons learned 
during actual operations, Vitro is able to deal with 
future problems now. 
This company-wide storehouse of technological 
wealth is available to business and industry. It pays to 
become better acquainted with Vitro and its services. 


VITRO makes tomorrow’s technology available today! 


a 
4b 14 CORPORATION of AMERICA 
261 Madison Avenue, New York 16, New York 
DIVISIONS 


VITRO MANUFACTURING COMPANY makes ceramic colors and pigments and related chemical products 

VITRO URANIUM COMPANY processes uranium ores on the Colorado Plateau for the Atomic Energy Commission 
VITRO RARE METALS COMPANY refines and recovers rare metals and processes uranium materials 

VITRO LABORATORIES conducts chemical and physical research and develops processes and systems 

VITRO ENGINEERING DIVISION designs and engineers processing and technical facilities and manages construction 
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FAMOUS LIGHTHOUSES OF AMERICA 


Minor’s Leoce Licat, one of America’s most famous wave- 
swept lighthouses, guards ships against treacherous reefs 64 
miles southwest of the entrance to Boston Harbor. The first 
tower at Minot’s Ledge, an openwork iron pile structure com- 
pleted in 1850, was toppled into the sea by a great storm in 
1851. The second tower, built of interlocking granite blocks 
and completed in 1860, still stands solidly on the ledge. 


A familiar beacon and safe guide to quality in electrochemicals is the 
name Niagara Alkali Company, long recognized as a leader in this field 


of chemical production. Depend on Niagara for quality and good service in 


Nialk® Liquid Chlorine, Nialk Caustic Potash, Nialk Carbonate of Potash, 


Nialk Paradichlorobenzene, Nialk Caustic Soda, Nialk TRICHLORethylene, 
Niagathal® (Tetrachloro Phthalic Anhydride). 


NIAGARA ALKALI COMPANY 
60 East 42nd Street, New York 17, N. Y. 











for_Low 


VACUUM PUMP 
MAINTENANCE 
COSTS and BETTER 
VACUUM --- 


JILCO Ol RECLAIMER 


VACUUM 
for PUMP 
USERS -. 





A simple, economical and ef- 
| ficient method of restoring con- 
taminated lubricating and seal- 
ing oil to the full value of NEW 
OIL. The HILCO will produce 
and maintain oil free of solids, 
gums, water and gases in a con. 
tinuous, all-electric, automatic 
operation. 





Be SURE of clean oil in your 
HIGH VACUUM PUMPS 


HILCO 


OIL RECLAIMER 
SYSTEMS .. 


¢ WRITE FOR COMPLETE DETAILS 
IN THE FREE BULLETIN 


Recommendations et no Obligations 


131 W. Fourth St., Elmira, N. Y. 


to whom 
it may concern: 


If you’d like to try 

another and new approach 
to improving production 
where spraying is involved. . . 
may we suggest you consider * 


Spraying Systems Co. 








as a first step ... WRITE for the in- 
comparable reference Catalog No. 24 


SPRAYING SYSTEMS CO. 
3275 Randolph Street Bellwood, Illinois 


*Many thousand industria and chemical 
companies who are now Spraying Systems 
customers, once did this and are very glad they did. 








Only THAYER can give you 
this net weighing performance 


a 25 te 200 pound loads — on the same scale 
> at rates up to 12 per minute 


. handling granular, ficke, pellet and 
fibrous materials 


> with tolerances held to within 2 ounces 
* in a completely automatic operation 


You demand speed and precision in your other 
production and control devices. Enjoy them in 
your bagging and batchweighing too by using 
a Thayer 1000N Net Weight Filling Scale. 
Completely automatic, the 1000N scale net 
weighs and discharges loads in any desired 
weight from 25 to 200 pounds. Equally efficient 
with chemicals, plastics — any materials — 
whether in granular, flake, pellet or fibrous 
form. Loads may be discharged into blender 


| or conveyor, valve bag packing machine or 


bags, drums or cartons. Load variations, dump 
frequency and dumps per cycle are precisely 
controlled by conveniently located electric and 
mechanical contzols. 

Like all Thayer Scales, the 1000N employs 
a shockproof leverage system that eliminates 
knife-edge pivots, dust-proof construction plus 
other exclusive Thayer features. Write for bul- 
letin 1000N today. 


Weighing of powdered moteriais got you stymied? 
+ « « chances are the Thayer Model 600G holds the 
onswer to your problem. Write for bulletin 600G. 


THAYER SCALE 


AND ENGINEERING CORP. 


491 EAST WATER STREET, ROCKLAND, MASS. 


Where weight is worth money 
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it pays to be sure! 
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SINGLE 
SEAT VALVES 

FOR 

Large Flow Rates 


WITH 
ANNIN’S 








DOMOTOR VALVES 


Body Sizes... 6”-8”- 10” 


Body Design... Globe, angle and 
3-way. Tight shut-off, single- 
seat body. Standard, Cooling 
Fin or Doolseal bonnet. 





Body Ratings... Standard ASA 
300, 600, 900, 1500, and 
2500 PSI. 


Operators... Domotor, cylinder 
and handwheel. Domotor op- 
erators for all pressures and 
pressure drops. Piston sizes of 
200 and 400 sq. in. for thrusts 
up to 40,000 Ibs. Domotor or 
Cylinder strokes to 6” as 
required, 


You'll profit by learning more about the superior features 
and better performance of Annin Control Valves. 


THE ANNIN COMPANY Coutrol VALVES 


Dept.CE,6570 East Telegraph Road, Los Angeles 22, Calif. 
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What you really buy is performance 
. ». and good value for your piping 
dollar. And how do you get these? 
By selecting a piping contractor who 
has a reputation for quality work ... 
who is called upon to do job-after- 
job for the same customers. It's as 
simple as that. 

Midwest is such a piping contrac- 
tor. Midwest Piping is superior piping 
and good value for every piping 
dollar. We shall be happy to have 
you ask us to prove it. 


MIDWEST PIPING COMPANY, INC. 
Main Office, 1450 South Second $t., St. Louis 4, Me. 
PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, and BOSTON 

SALES OFFICES: MEW YORK 7-80 CHURCH ST. # BOSTON 27—426 FIRST ST. 


ROS ANGELES 33-520 ANDERSON ST. « CHICAGO 3—79 WEST MONROE ST, 
TULSA 3-224 WRIGHT BLDG. « HOUSTON 2—1213 CAPITOL AVE. 


PIPING FABRICATION 
and CONSTRUCTION 


OFFERS YOU MANY BENEFITS 





20 years of clean OLL-FREE air 


Brooklyn 
Brewery 





Ingersoll-Rand Class ES Compressors with NL (non-lubricated) 
cylinders provide all plant and process air at one of 
America’s largest and finest breweries 


It takes a lot of air to operate a big, modern 
brewery — air for instrumentation, weighing, con- 
veying, bottle capping, plant maintenance and 
movement of beer in preliminary processing. And 
any air that comes in contact with the beer or its 
ingredients must be absolutely free of oil. 


The non-lubricated compressor was pioneered 
and developed by Ingersoll-Rand Company and it 
was here at Schaefer’s, more than 20 years ago, 
that one of the first of such units was installed. 
Self-lubricated dry carbon rings eliminate the need 
for any oil in the cylinder or packing, keeping the 
air entirely free from contamination. Three more 
ES compressors with NL cylinders were installed 


later, and now all four of them are in daily service, 
as shown in the photo above at the Brooklyn plant 
of America’s oldest lager brewers. 


Wherever oil-free compressed air is needed, it 
pays to specify Ingersoll-Rand NL cylinders. Write 
or phone for complete details. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


WOCK DRILLS - COMPRESSORS - AIR TOOLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL & GAS ENGINES 
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To separate 
solids 
from liquids! 


With a view to the large number of materials to be 
separated this problem can only be solved by applying 
special centrifuges. A single type can never treat all 
the materials to ensure most efficient separation. 


Krauss-Maffei build the appropriate centrifuges fer every 
application: 


automatic screen centrifuges 

automatic separators 

continuous pusher centrifuges 

continuous worm centrifuges with perforated basket 
continuous decanting centrifuges 

vertical and pendulum centrifuges. 


Avail yourself of our experiences to find the right 
centrifuge for your material. 


Ask for our prospectus! 


KRAUSS-MAFFEI 
MUNCHEN 


ee ee ee 
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Cut Costs...Boost Efficiency...with Stokes High Vacuum Pumps 


At left is the new Model G Stokes High 
Vacuum Pump. Basically, and in outward 
appearance, the new model is the same 
simple, efficient, compact and reliable 
unit as its widely used predecessor, 
Model F. Five major engineering improve- 
ments are incorporated in the new model: 
1) a new mechanical face-seal minimizes 
routine maintenance and reduces to a 
minimum the possibility of oil leakage 
at the shaft; 2) new exhaust valve-stops 
permit use of these pumps in an excep- 
tionally broad range of applications, in- 
cluding rapid cycling evacuation of large- 
volume systems; 3) a new intake screen 
filter prevents damage by dirt, scale, 
and other solids sometimes present in 
the system; 4) a new oil filter in the line 
to the shaft seal affords special protec- 
tion to the bearings at these points; 5) a 
new solenoid valve in the oi! supply line 
automatically prevents oil-flooding of 
the pump in the event of power failure. 


The operating principles of the Stokes 
High Vacuum Pump are simple. Rotation 
of the Stokes Pump is indicated in cross- 
ae ne section view at left: Air enters the in- 
waTee OUTLET — creasing spoce at right of piston, while 
air trapped in the decreasing space at 
left of piston is compressed. As piston 
neors top of stroke, pressure of the 
trapped air opens the feather-type dis- 
charge valve against atmospheric pres- 
sure, and the air is forced out of the 
cylinder. As piston passes through its 
top position, the suction port is momen- 
tarily closed by piston. Air then present 
in cylinder is trapped, a new cycle begins. 


A completely revised brochure on Stokes 
High Vacuum Pumps is now available, 
free, upon request. It explains, and 
shows, how Stokes Pumps combine sim- 
plicity of design, high volumetric effi- 
ciency and lowest operating costs to pro- 
vide reliable, continuous service for all 
kinds of high vacuum processing equip- 
ment. Examples of typical vacuum sys- 
tems using Stokes Pumps are cited and 
typical problems in pump selection and 
their solution are provided. Also de- 
scribed is the complete line of Stokes 
High Vacuum Processing Equipment and 
the new Stokes Experimental and Appli- 
cations Laboratory in Philadelphia, Penna. 


The new Stokes Vacuum Calculator for 
rapid slide-rule vacuum calculations, in- 
cluding a standard ABCD log scale, is 
now available, free, upon request. It has 
proved to be of tremendous value to 
those engaged in vacuum research and 
processing. Simplifies determination of 
pump capacity required for given volume 
in given time or given volume to specified 
vacuum with user's present equipment. 
Numerous tables on reverse face provide 
useful vacuum reference data. 


Unawst —_ 
mat 

















Send for copy of a new handbook ‘‘How 
to Cere for Your Vacuum Pump.” (Bulletin 
No. 755). Contains many valuable sug- 
gestions about installation, starting, 
servicing, trouble-shooting; and helpful 

Do's’ and “Dont’s’’ on vacuum pumps 
and vacuum pumping systems. 


Simplicity and sturdy construction, accessibility, 
high volumetric efficiency, low power 
consumption, and effective cooling are distinctive 


features of Stokes High Vacuum Pumps. 


Better blank-off pressures and quieter operation are 
assured with a completely new, longer lasting 
exhaust valve assembly. Intake ports are open during 


the entire intake cycle; there is no slide-valve shut-off. 


Lubrication is completely automatic. There are 

no oil shut-off valves and adjustments. Horizontal 
vacuum intake permits trapping of harmful dirt 

and scale. Vacuum-tight rotary seals eliminate the need 
for shaft packing and constant adjustment. Easy 
access is provided to the valve assembly 


and other parts requiring periodic examination. 


Stokes High Vacuum Pumps are available in capacities 
from 15 to 500 cfm. Where necessary, oil purification 
units — to assure continuous supply of clean, 


water-free oil — can also be furnished. 


Wherever hard, continuous service is required to 
meet today’s exacting high vacuum requirements, Stokes 


High Vacuum Pumps prove a profitable investment. 


Consult with Stokes on the application of vacuum to 
drying, freeze-drying, impregnation, extraction, solvent 
recovery, evaporation, vacuum metallizing, and to 


other purposes for which vacuum deserves exploration. 


F. J. Strokes MACHINE COMPANY 


PHILADELPHIA 20, PA. 


¢ 


‘STOKES 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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is corrosion costing you too much? 


our job at Globe is to keep this costly problem at a 
minimum — through the use of GLOBE Steel Tubes, 


produced for your specific requirements! 





"THERE are over twenty-five basic grades 
of stainless steel tubing, variations 

of which add up to many more analyses 
which can be employed in solving 

your corrosion problems. 


Globe’s metallurgists and engineers help 
you minimize the expense caused by 
corrosive attack. By send laboratory and 
field study of your processes and 

products, they will recommend just which 
of the many available analyses of Globe 
tubing is best suited to your job. 


Globe's ‘‘one source’’ supply offers 
seamless and welded stainless, and seam- 
less carbon and alloy steel tubes in a 
complete range of sizes and analyses. 


Write for the Globe General Catalog. 
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Producers of Globe 
seamless stainless 
steel tubes —- Glo- 
weld welded stain- 
less steel tubes — 
seamless alloy and 


carbon steel tubes — \ 


seamless Globeiron 
(high-purity ingot 
iron) tubes — Globe 
Welding Fittings 


GLOBE 


STEEL TUBES CO. 


Milwaukee 46, Wisconsin 


Chicago * Cleveland * Donvor 
Dotroit * Houston * Los Angoles 
New York * Philadelphia 
San Francisco 
St. Louis 





New aboit? 


GUM COATINGS for METALS 


Metallic 





Modern approach to 
maintenance-painting 
halts corrosion 


It’s well established by this time that 
effective maintenance painting for cor- 
rosive areas requires a three-step ap- 
proach, (1) Adequate surface prepara- 
tion. (2) Use of the correct coating 
system, (3) Proper application of the 
coatings (an ample number of coats). 

“Step 1” insures good adhesion and 
resistance to underfilm corrosion. 
“Step 3” makes for needed film thick- 
ness and continuity. These are clear- 
cut steps for the maintenance depart- 
ment. 

“Step 2”, however, requires the en- 
gineer to keep up with all advances in 
coatings. To chemical and corrosion 
engineers, United Chromium offers its 
technical help in matching the right 
coating systems to the required serv- 
ice. Sixteen specialized Ucilon* Pro- 
tective Coating Systems now available 
cover requirements of hundreds of 
strong corrosives. 

Specific details in Bulletin MC-8. 
*Trade Mark 


Durable film thickness 
easily obtained with 
plastisol coatings 


Plastisol coatings offer a valuable 
“tool” for corrosion control. First of all, 
they fill in and level surface pits rather 
than bridging them. Secondly, they 
build up controlled thickness from 3 
mils anywhere up to 3/16-inch with a 
single application, thereby assuring 
film continuity even over projections 
and edges. 

For any piece of equipment or sur- 
face that can be uniformly baked, 
therefore, Unichrome Plastisol Com- 
pounds offer one of the easiest, most 
economical ways to apply long lasting 
viny! coating protection. Send for Bul- 
letin VP-1. 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd Street, New York 17, N. Y. 

Detroit 20, Mich. * Waterbury 20, Conn. 

Chicago 4, Ili * tos Angeles 13, Calif. 
tn Canada: 

United Chromium Limited, Toronto 1, Ont. 
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Organic 


Decorative 


Protective 
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New achievements in linings for drums 


Latest advances in protective coatings 


engineered into Unichrome Drum Linings — 


improve further on already dependable materials 


pr lining service represents one 
of the toughest applications for 
protective coatings. In a drum, coat- 
ings are often subjected to prolonged 
contact with active materials. They 
have to withstand rough and tumble 
service without fracturing and losing 
film continuity. 

Thanks to modern coating develop- 
ments, lining drums need be no prob- 
lem. Products can be shipped with 
no danger of drum, corrosion and 
product contamination. Three of the 
latest type of coatings which fill the 
requirements of this low cost, desir- 
able type of packaging are included 
in Unichrome Drum Linings. 


FIRST PRACTICAL 
SPRAYABLE PLASTISOLS 


A pioneer in the field of viny] plasti- 
sols, United Chromium has developed 
practical sprayable materials. This 
achievement now permits fast, low- 
cost application of heavy duty vinyl 
coatings to the interior of drums — in 
films up to 25 mils 
thick if desired with 
just a single appli- 
cation. 
These Series 4000 
Unichrome Drum 
Linings deliver re- 
silient, seam-free, 
pore-free protec- 
tion against such 
materials as acids, 
alkalies, salt solu- 
tions, alcohols, wet- 
ting agents, deter- 
gents and others. 


United Chromium carries on 
a continuing research pro- 
gram on drum linings, test- 
ing various formulations 
against a wide variety of 
chemicals and products. 
Hundreds of tests in test 
cells such as those shown 
are being run at all times. 


EPOXY LININGS ARE TOUGH 


Unichrome Series B-179 linings, 
based on epoxy resins, develop a film 
that’s as tough as a phenolic coating 
but with greater flexibility. 

It therefore withstands consider- 
ably more shock and abuse without 
failure. This series of coatings not 
only resists strong acids, oils, solvents 
and food products, but also alkalies 
— another of its improvements. 


THE “WORK, HORSE” IN LININGS 


Phenolic-based coatings have a long 
record of dependable performance 
behind them. Measured against this 
record, the new phenolic Unichrome 
Series B-124 Linings prove that even 
good materials can be improved 
upon. They are being specified by 
many leading drum producers and 
users for their exceptional toughness, 
durability and economy. 


Bulletin DL-2 goes into more detail. 
Send for your copy. 
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WEATHER BALLOON Kathabar humidity conditioning provides the right weather for making 
weather balloons. The Dewey and Almy Chemical Company obtains 40- 
MAKER SAVES grain air without frost, expensive over-cooling and re-heating, or duplicate 
coils. The system’s coolant is 75°F water. Results; annual saving of 


$2500 A YEAR WITH $2500 in operating costs—and faster production of their balloons. 


Here’s how their two-zone system works. In the first zone, ground level, 
KATHABAR EQUIPMENT latex balloon gels are inflated from one-fourth to full size. Moisture be- 
tween latex particles is a necessary lubricant during gel inflation. The 
maintained air conditions average 70°F, 50% RH. 
Second zone, an 80-foot drying tower, is held at 100°F and 20-30% 
RH for final drying. The moisture must be removed at a controlled rate— 
not too fast or the balloons rupture; not too slow or production is impeded. 
Temperatures over 100°F would cause a spotty pre-cure. 
a ee ee This is a typical example of how Kathabar humidity conditioning has 
yond solved industrial air conditioning problems for 20 years. Your Kathabar 
of system representative can show you how to dictate your production 
weather. As a trial balloon, write for Literature Group K54-2. 











Air to be conditioned passes through the contactor, where an 
absorbent solution removes moisture (the amount depends on 
the automatically-controlied temperature of the solution). In the 
automatic regeneration, about 15% of the solution is heated, 
and the moisture it releases is biown out the window. 


SURFACE COMBUSTION CORPORATION @ TOLEDO 1, OHIO 
ALSO MAKERS OF Surface INDUSTRIAL FURNACES gfanttrol svtomatic space HEATING 
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Here’s a real 
acid test! 


3,000 feet of U.S. Uscolite Pipe unharmed 


after 2 years’ steady drinking of acid 


Uscolite pipe and fittings are made in the broadest and 
largest line of stock sizes on the market. Sizes run from 
4" to 6". 


A wallpaper plant in Illinois changed ideas about piping 
when U.S. Uscolite® Pipe was installed in the two pipe 
lines that handle corrosive materials. (One line handles 


a corrosive solution used to fix the print on the wallpaper; 
the other handles 10% hydrochloric acid dye solution.) 


Section of three U.S. Usco- 
lite Pipes in color mixing 
section of wallpaper plant. 
The pipes carry corrosive 
solution for fixing the print 
on wallpaper, 


Before Uscolite was put in, the piping in the plant 
lasted about 312 years. But U.S. Uscolite, 3,000 feet in 
all, has so far been on the job 4 years—with no deteriora- 
tion whatever. Moreover, the Uscolite piping is exposed 
to accidental knocks and physical abuse all along the 
line, yet its high impact strength protects it from harm. 
Based on its present performance, it looks like it will last 
for years and years. 

A product of United States Rubber Company, Uscolite 
piping is, despite its strength, very light in weight. It re- 
sists, inside and out, the corrosive action of acids, salts, 
alkalies and fumes. A complete line of pipe, fittings and 
Uscolite (Hills-McCanna) valves is available for any and 
all piping problems, 

Rid yourself of any problems in carrying corrosive 
materials; get in touch with any of our selected distrib- 
utors, or any of the 27 “U.S.” District Sales Offices, or 
write address below. 


“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints * Rubber-to-metal Producta ¢ Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels ¢ Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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of SPERRY 
FILTER PRESSES 


of industries ... 


built to 
standard of quality! 


In every processing industry — wherever solids 
are to be removed from any mixture — Sperry 
Filter Presses are on the job . . . helping to pro- 
duce products of maximum clarity at low cost. 
Living proof of the detailed. research, custom 
engineering and standard of quality that has 
kept Sperry first in filtration for three genera- 


tions. 


If you can utilize the significant knowledge 
gained from this vast experience — consult Sperry 
for filtration, today! 





SPERRY FILTER BASES 


All types . . . all sizes. Plain or 
punched to your specifications. 
Besides cotton and paper, bases 
are furnished in wool, synthetics, 
glass, and woven metals. 











“MEW SPERRY Catalog & D. R. SPERRY & CO. 
| Specification Book BATAVIA, ILLINOIS 


NOW AVAILABLE f ISPERI Filtration Engineers for More Than 60 Yeors 


Written more as a text and reference Eastern Sales Representative: 
manual, this “encyclopedia of filtration George $. Tarbox, 808 Nepperhan Avenue, 
data” improves your understanding Yonkers, N. Y. Yonkers 5-8400 
;, of a vital process; cids in the 
\. selection of the proper equipment 8. M. Pilhashy, 833 Merchants Exchange 
| for your specific filtration requirements. Write Bidg., penne teat 4, resin 
% for your free copy of this valuable booklet — today! DO 2-0375 


same 
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Western Sales Representative: 





WHY IT PAYS TO BUY SHEETS and STRIP rrom us 





You get exactly the gage, weight 


and size you specify 


@ You can be sure you'll get sheets 
and strip that are accurate to speci- 
fication at any U. S. Steel Supply 
warehouse. Every order—large and 
small—is carefully checked before it 
leaves the warehouse to make cer- 
tain that you will get the exact 
weight, gage and dimensions you 
specified. 

You can’t go wrong with quality 
at U.S. Steel Supply. All our sheets 
and strip are top-quality United 
States Steel products— produced un- 


der close quality supervision every 
step of the way. It’s good to know, 
too, that your emergency orders (to 
complete production runs) can be 
quickly filled by U. S. Steel Supply 
with the exact quality and specifica- 
tions you need. You don’t have to 
waste valuable production time if 
you run out. 

Call us for: hot rolled, cold rolled, 
Vitrenamel, galvanized, galvan- 
nealed, corrugated, and long terne 
sheets; hot rolled or cold rolled strip. 


U.S. STEEL SUPPLY 


DIVISION 


——_——_——-., 


General Offices 
208 So. La Salle St., Chicago 4, Ill. 


Warehouses and Sales Offices 
Coast to Coast 
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What you want 
When you want it 
At the right price 





STABILINE Type EM4102R 


Have a STABILI NEE Automatic Voltage = stasine. Automaric 


* . Voltage Regulators 
Regulator designed into your control panel = "vee & feature: 


1 115, 230 and 460 volt 
Avoid hard to diagnose troubles before they start. Many times “varying voltage ta he ts nt 
troubles” are hard to predict and too often are at the bottom of the trouble check list. pacities up to 100 KVA. 


Whenever electric or electronic gear is in the control system, a varying voltage can 2 Zero wevetorm distortion. 


start disastrous re-cycling and other process control ‘‘bugs’’. You can never be sure 3 Correction speeds from 


se . 075 to .32 id 
that voltage variations are not going to be beyond the safety range of your control volt. a ee 


‘ s pe 4 High efficiency compara- 
When a STABILINE Automatic Voltage Regulator is part of the original ble to fixed-ratio trans- 
specifications, your worries are over as far as a source of formers, 


accurate voltage is concerned. 


gue mete Seley THE SUPERIOR ELECTRIC COMPANY 


when Wt is in your crea. / 1411 Clarke Avenue, Bristol, Conn. 


Please send STABILINE Bulletin $351. 


1411 CLARKE AVENUE, BRISTOL, CONN. 


facturers of : Pi tat Variable Transformers * Stabiline Automatic Volt- 
age Regulators * Voltbox A-C Power Supplies * Powerstat Light Dimming 
Equipment « Varicell D-C Power Supplies * Superior 5-Way Binding Posts 





CE SA SD GD SRD CN GED GED GED GED GEES SEND SAND ED GD NED CD GD cae mee anes eam com axee com col 
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Low fluid 
tempera- 
ture high 
heat input 
rate 


mediate 
fluid tem- 
peratures 


Inter- 
mediate 
heat inpyt 
rates 
. 
High fluid 
tempera- 
ture low 
heat input 
rate 


Photo Courtesy Westvaco Chlor-Alkali Div., 
Food Machinery and Chemical Corp. 


FOR CONTINUOUS PRODUCTION OF 
CARBON BISULFIDE 


In the modern Westvaco plant at South Charleston, West Virginia, two 
new Selas reaction heaters, and the exclusive Selas Zone Control, help to 
speed the processing of methane-sulfur in the production of carbon bisulfide. 


The precise Zone Control of Selas Gradiation Heaters is achieved by 
manifolding fuel gas in such a manner that the flow to each horizontal row 
of burners can be adjusted to the necessary level to maintain a predeter- 
mined tube wall temperature. Tube wall temperature remains constant 
over the entire radiant coil length and the fluid temperature is brought 
up to the precise degree of heat required in each zone. Results are: 


e Prolonged tube life . . . uniform heat along and around tubes. . . min- 
imizes corrosion rate because of lower maximum tube wall temperature. 
Flexibility in determining and meeting shape of heating curve. 
Multiple coils can be installed with absolute temperature control in 
a single radiant chamber. (Westvaco installation has four coils.) 

Selas Gradiation Zone Control offers new possibilities in every chemical 

plant where heat processing is a precise operation. Let us send you more 

information in our new 16 page booklet. 


pROCESSING 
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Crude 


Shovel-loading 
at vat face. 


Sulphur 


for Industrial Use 


from 
the 


properties 
f 


Texas Gulf Sulphur Co. 


75 East 45th Street * New York 17, N. Y. 


° NEWGULF, TEXAS 
 @ MOSS BLUFF, TEXAS 
Producing Units | cpiipLetop, TEXAS 
e WORLAND, WYOMING 
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mean 
ANOTHER 


Yes, two good rotary kilns mean another, when 
the first two—bought 26 years ago—are still 
going strong. 


That is just what happened to a VULCAN 
customer. Over 26 years ago this concern 
bought two 10’x215’ VULCAN rotary kilns 
for the manufacture of Portland cement by 
the wet process. 


When plans were made for the installation of 
an additional kiln, VULCAN was awarded 
the job because of the fine performance of 
previous installations at this plant. 


The new kiln measures 10’x300’. Improved 
features on this newest of all kilns include 
heavily reinforced all-welded steel shell, 
mounted on the latest type VULCAN sup- 
porting roller and thrust bearings; all of which 
are automatically lubricated and easily 
adjusted to compensate for wear and moderate 


misalignment. VULCAN designed and built 
equipment means good, dependable equipment. 
When you build or rebuild, contact VULCAN 
of WILKES-BARRE. VULCAN’: facilities are 
of the latest and their Engineering Staff is 
highly competent and fully staffed to design 
additions or complete installations. Write today 
for Bulletin A-442 on Rotary Kilns, Coolers, 
Dryers, Retorts and other dependable Proc- 
essing Equipment. 


Any information on items listed below 
will be sent to you immediately: 


Rotary Kilns, Coolers and 
Dryers 


Rotary Retorts, Calciners, Etc. 
Improved Vertical Lime Kilns 


Automatic Quick-Lime 
Hydrators 


Briquetting Equipment 
Open-Hearth Steel Castings 


Heavy Duty Electric Hoists 
Self-Contained Electric Hoists 
Cast-Steel Sheaves and Gears 
Diesel Locomotives 

Electric Locomotives and Larrys 
Steel Plate Fabrications 
Hydraulic Presses 


VULCAN IRON WORKS 


NEW YORK OFFICE WILKES-BARRE, PA., U.S.A. 
50 CHURCH ST., N.Y., N.Y. ESTABLISHED 1849 


CABLE ADDRESS 
“WULWORKS WILKESBARRE” 
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NGLE RESPONSIBILITY: 


Vogt, leading builder of refrigeration con- 
densers, assumes responsibility for engineer- 
ing the unit. Only one purchase order needed. 


SHOP FITTED: 


To cut down field assembly labor. Requires 
no cutting or fitting of pipe. 


SI 


two views of a 35 
prior to partial 
disassembly for s . 


FOR CONDENSING 
REFRIGERANTS 


‘ 
: 


Designed for today’s water conservation requirements, and 
to keep refrigeration costs low, the new Vogt Condenser Tower 
meets the need for a proven, readily cleanable condensing unit. 

The Vogt Condenser Tower consists of a multipass 
straight tube condenser, a receiver, an oil trap, a cooling 
tower, and a water pump. Removable cast iron heads permit 
easy cleaning of the condenser tubes. 

Water costs are extremely low since the cooling water is 
recirculated continuously and requires only a small amount of 
makeup to replace losses due to windage and evaporation. 

Condenser Tower units are available in capacities ranging 
from 5 to 50 tons refrigeration. Additional informatio 
will be furnished upon request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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FUILTE 


STRONG ACID SOLUTIONS 


OXIDIZING SOLUTIONS 


at HIGH temperatures 


NFM Woven Glass Filter is as chemically resistant as chemical glass itself! It 
will withstand extremely high operating temperatures and is completely re- 


sistant to hot acids and hot oxidizing solutions of all types. 


NFM Woven Glass Filter Cloth may well be the answer to your TOUGH filtra- 
tion problem. Available in roll quantities in widths from 26” to 68” (100 
linear yards or more) or in any length in the standard 38” width, Twill, chain 
and plain weaves. May we send you a pilot test sample? 


If you want the cloth made up into filter element covers, anode bags, dust col- 
lector bags, etc., we are in position to do this at nominal cost . . . considerably 
less cost than when they are prepared in your plant. They'll be “all glass”, too. 
We use glass thread for sewing. 


We also weave filter cloth from VINCELt, SARAN, DYNEL, NYLON, ORLON’, 
VINYON‘*, DACRONTT, TEFLON’ **, POLYETHYLENE, and COTTON. 


...for your Filter Paper requirements try NETONE Filter Paper. High tensile 
strength, chemical resistant, high burst factor, abrasion resistant and ‘crease 
resistant, Send for a test sample. 

* TM for duPont Acrylic Fiber tt TM for duPont Polyester Fiber 


t TM—NFM Reg. U.S. Pat. Off. *** TM for duPont Tetrasiuorethylene Fiber 
**TMUCA&C Co, 


Wreavers of ofadusteial Hiltee Midia for over <orly Years 


Notional Filter D¥ledia Corp.) 


General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: Salt Lake City 1, Utah 
Seles Offices—Rep: ives 


, i. Cincinnati, Ohio Houston, Texas Oslo, Norway Johannesburg, South Africa 
2627 West 19th St.  Roselawn Center Bldg. 1503 Hodley Street Nicolai, Friis Edward L. Bateman 
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chemical 
industry 
USCS ee 


ALL CAST IRON CONSTRUCTION 


GRID is a completely different unit 
heater . . . its all cast iron 
construction stands up well against 

corrosive acid fumes of HCI, Clo, etc 

GRID Unit Heaters have provided trouble- 

free service for over 24 years in the chemi- 

cal industry. 


WITHSTANDS STEAM PRESSURE 
UP TO 250% P.S.I 


GRID is an ali cast unit with 
finned heating sections and headers that 
are tested to withstand steam pressures up 
to 250% P.S.I. Its GRID construction uses 
no brazed, soldered, rolled or welded con- 
nections between condenser and headers. 
GRID has all similar metals in contact with 
steam, preventing electrolytic corrosion 
which eventually occurs in copper type unit 
heaters where steam passes from iron pipes 
into copper cores. 


DESIGN 


GRID design incorporating low out- 
3 let temperatures, proper fan sizes 

and motor speeds, assures delivery of 
warm comfortable air in ample volume to 
the working level: No stratification of 
warm air at the ceiling to waste your fuel 
dollars. Write today for complete catalog. 


REPRESENTATIVES IN ALL 
PRINCIPAL CITIES 


D. J. MURRAY 
MANUFACTURING CO 


“jh Si 
© Slasctedidd 1 WoO dM 











AN ACME-FABRICATED WELDMENT 


This odd-appearing structure, made of type 310 stainless 


steel, is now hard at work in a catalytic cracking plant for 
one of the nation’s largest utility companies. It’s one more 
example of the many unusual pressure vessels being fabri- 
cated by Acme for chemical processing installations every- 
where. Whether the vessel or component you need 

is large or small, irregular in shape or unusual in 

design, Acme’s complete facilities — including the 

latest mobile X-Ray equipment — guarantee you 

exact adherence to your specifications as well as 

to your delivery schedules. Find out now why so 

many important companies specify Acme weld- 

ments ... call us today. 





STEEL e@ STAINLESS STEEL e@ EVERDUR e ALLOYS 
Send us your blueprints for 


@ prompt quotation ond osk 
for our informative folder, 
ACME PLANNED WELDOMENT 
FABRICATION, 





U68-U69 Quolified Welders @ A.P.I.- A.S.M.E. Approved 


ters Label and Inspection Service ° Novy Approved 
Notional Boord Approved © Hartford Steam Boiler Inspection Service 

DIVISION of THE UNITED TOOL & DIE CO 
1054 New Britain Ave. e West Hartford 10, Conn. 


Notional Representative TRANSMISSION EQUIPMENT CO., Ine. 
441 LEXINGTON AVE., NEW YORK 17, WN. Y. 


A.S.M.E. 
Underwri 
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45 100 EPPENBACH 
Evaporation | "sss. 


PRESSURE OPERATION 
WITH THE 


EPPENBACH 
“AGI MIXER" 


Affording advantages of 
paddie mixing and high 
speed homogenizing in one 
compact installation. 


le — | The “hgh” miowe produces uniform, finely homogenized blends 
ag) oe Sects combine all te Ssirable Tear of horaenliy MANUFACTURED 
en i" | I the Eppenbach high speed, zt HomoMixer. The Agi  'N ANY STYLE 
THE Mojonnier Lo-Temp Evaporator pro- sito telaned se ‘Tor the Sodiien wae tee seamed Slther OR SIZE 
vides evaporation as Sow as 45° F. and | Ss ae ee ee, ae bog tow eo 
complete seomweny at eon nee Pres- which can be oj rated atmospherically. under vaoumm, oe TO FIT YOUR 
ra se eomcarenon athet | | sccmien sstuase ana" uied vonpat, Civinmedits REQUIREMENTS 
sensitive pharmace uticals and anti-bi- operation. Write for Circular 403 and additional information. 
otics, low temperature fractionation and 
distillation of nan and ny ay | ADMIR AL TOOL & MFG CO INC 
of flavor extracts and essences. in the « °, e 
Lo-Temp, high pressure ammonia gas is 45-10 VERNON BLVD., LONG ISLAND CITY 1, NEW YORK 
used as the heating medium, and low ** , 
pressure ammonia is used to condense | ; 
the vapors from the product. Advantages | 


























popped rte DO YOUR PROCESS HEAT EXCHANGERS FOUL UP? 


a to we sapien and complete con- Pi ‘6 
: Operating costs 27%-55% iess than steam -+. THEN USE THE wuacoiw 
evaporators. 
3. Stainless steel sanitary construction. AUTOMATIC SELF CLEANING HEAT EXCHANGER 


. Reduced overall plant electrical costs. HEATING OR COOLING AGENT 


: ; . CONNECTIONS AT THIS END PRODUCT OUTLET 
. Less cleaning cost, less time out of production 
for cleaning. 


6. No water or sewage disposal problems. 


. Less space required for evaporator and 
auxiliary equipment. 
. No product damage from backfiring of boosters i eecurnagic Tar 
—no boosters are used. 
. No product damage from high evaporating PRODUCT INLET 
temperatures. 
. Lower overall capital investment in evaporator 
and auxiliary equipment. Specifically designed for those heat transfer processes involving the continuous 
. Simplified automatic operation, and one man | heating or cooling of viscous materials or fluids that normally deposit heat in- 


control of evaporator and compressor. sulating films on exchanger tubes or autoclave surfaces. 
With the Paracoil Self Cleaning Heat Exchanger all product deposits are 


fine ey yon ag woke] avtomatically r ed from exchanger tubes by motor driven Scraper Surfaces 
Models. For detailed information, write moving continuously or at intervals determined by needs of the specific process. 


MOJONNIER BROS. CO. 
4601 West Ohio Street * Chicago 44, tinos | OBTAIN... 


Mojonnier | Maximum Production — No plant shutdown for cleaning! 
| © Maximum Heat Transfer — Tube Surfaces are always clean! 
LO-TEMP | @ABetter, More Uniform Product—Conditions at their best! 

| 


EVAPORATORS Particularly adapted to the handling of vegetable oils, fats, waxes, 


Eee pastes, creams. Write for Bulletin HE-100. We invite your inquiries. 





DAVIS ENGINEERING CORPORATION 


1064 EAST GRAND STREET. ELIZABETH. N. J. 
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To the native savage, whose tribe had no concep- 
tion of a written language, the piece of wood on 
which the explorer scribbled a message became 
the wonderful “chip that talks.” 


The chips of metal that pour in silver drifts from 
the mighty machines in Sun Ship’s Wetherill plant 
tell their stories, too. Those shown on the 14-foot 
boring mill tell part of the story of a fast, thorough 
repair job on ship-propulsion machinery. That job 
required lifting a 54-ton section of crankshaft 
from the ship to a 10 ft. x 50 ft. engine lathe, where 


it was checked for trueness and the journals 
machined. The crankpins were machined in a 
huge crankshaft machine. The boring mill opera- 
tion shown was the facing of the webs of a new 
section which replaced one of the damaged sec- 
tions of the crankshaft. 


That's the kind of story the versatile men and 
machines at Sun Ship have been writing for 
decades ... in building special machinery of every 
type for the varied industries that are building 


a greater America. 





ON THE DELAWARE 


CHESTER, PA. 


25 BROADWAY © NEW YORK CITY 
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1 gram 


of 
DOW CORNING 


ANTIFOAM A 
kills foam in... 





4170 Pounps 
strawberry jam 


| 4000 GALLONS 
varnish resin 


4 2332 POUNDS 
neoprene latex 


43 TONS asphalt 


4 Effective at very low concentrations, 
Dow Corning Antifoam A Com- 
pound is the most economical, the most 
efficient and the most versatile foam- 
killer ever developed. Odorless and 
tasteless, this silicone defoamer is phys- 
iologically harmless in foods at concen- 
trations up to 10 parts per million. 
Thousands of chemical and food pro- 
cessing plants depend on Dow Corning 
Antifoam A to cut processing time, to 
save productive capacity now wasted on 
foam, and to eliminate wasteful and 
hazardous overflow. 


DOW CORNING ANTIFOAM AF EMULSION 


is a dilutable defoamer containing 30% 
Antifoam A. It is easily dispersed, 
equally versatile and equally effective 
against aqueous foamers. It is safe to use 
in food processing at concentrations up 
to 10 parts Antifoam A per million parts 
of the foamer. 


mail coupon TODAY for 
free sample 
Dow Corning Corporation 
Midland, Mich., Dept. CE-23 
Please send me data and a free sample of 


([) Dow Corning Antifoam A 
or [) Dow Corning Antif AF E 








| company 











| 
| 
| 
! 
! 
! 
! 
1 
1 
! 
J 


cory. 
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A NEW. 


AUTOMATIC 
VALVE 


TO SOLVE. YOUR 
TANK OR DRUM 
FILLING PROBLEMS 





Here is the solution to your container 
filling problems. It is the DAVIS two- 
step solenoid valve especially designed 
for accurate weighing and filling. No 
more guesswork, no more spillage, no 
more waste. You get faster filling that 
always keeps step with production.This 
valve is ruggedly built to withstand 
years of hard service. Standard or 
explosion -proof housing available. No 
matter what liquids you are handling 
DAVIS can meet your need, giving you 
the most efficient, economical opera- 
tion possible. 


Send for this new Bulletin 
700 describing Davis’ com- 
plete line of solenoid oper- 
ated valves. 


DAVIS REGULATOR COMPANY 
2539 South Washtenaw @ Chicago 8, Illinois 








Mailed periodically. Lists all types 
of wire cloth ready for immediate 
delivery to you. Includes the most 
frequently used types, some specials 
and “remnant’”’ items. Lets you 
schedule your purchasing to meet 
production needs. Also assures im- 
mediate delivery on 
orders. 


emergency 


If you’re not already receiving this 
monthly list, write today. There’s no 
obligation, of course. 


CAMBRIDGE 
INDUSTRIAL WIRE CLOTH 


. is famous for accurate mesh count 
and uniform mesh size. Capacities 
range from 20 x 250 mesh up to 4” 
openings; any metal or alloy. And, 
we'll be glad to quote on special ma- 
terials. We also build special wire cloth 
fabrications to your specifications. 


Write direct or call your Cambridge Field 
Engineer. See "Wire Cloth" in your classi- 
fied telephone book. 


The Cambridge 
Wire Cloth Co. 


Dept. G © Cambridge 12, Md. 


OFFICES IN PRINCIPAL INDUSTRIAL AREAS 
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... for small volume capacity at low or high pressures 


Here is a new pump that will develop up to 30,000 Special muffler design provides quiet operation. 


i f di 90 psi plant air —without il- z , 7 ? : 
= ae ee Lainey eusctie ae gts ong Aldrich Air-Driven Hydraulic Pumps are avail- 
iary equipment! This air-driven hydraulic pump : ; . 
A ; 4 y able in low and high pressure models, single or 
is self-contained, complete with regulator, air : s 

‘ double-acting. Plunger diameters for the low 
filter, lubricator and pressure gauge. "= ping? 
pressure range are 1'4” to 3”. High pressure 


New design provides economy of operation for range, 14” to 11%”. Double- 





many industrial applications— acting units provide minimum 
e supplying power for molding and belt presses pressure fluctuations in addition 


° 


testing tubing, valves or pressure vessels to greater volumes. 


* 
e ideal for laboratory as well as production use . 
e 


and for many other applications requiring small Write for new Data Sheet 36 


7 . for complete details. 
volume capacity at low or high pressures. » 4 





the pump company 


- «+ Originators of the 


Direct Fiow Pump 


3 GORDON STREET * ALLENTOWN, PENNSYLVANIA 


Representatives: Birmingham « Bolivar, N.Y. « Boston ¢ Buffalo « Carmi, Illinois « Charleston, W.Va. © Chicago « Cincinnati * Cleveland « Dallas « Denver » Detroit ¢ Duluth 
Houston « Los Angeles « New York « Oakland, Calif. © Philadelphia e¢ Pittsburgh « Portland, Ore. « Richmond, Va. « Rochester « Salt Lake City « San Francisco « Seattle 
Somerville, Mass. ¢ Spokane, Wash. « Syracuse e Tulsa « Washington, D. C. © Youngstown e Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N. Y¥; 
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‘CONTROL OF 

‘COMPLEX CHEMICAL CONTAMINANTS 
made simple with 
MULTI-WASH COLLECTORS sicine T 





Collector 








Dust particles are removed from the air stream by impingement 
against wetted surfaces and through water curtain action. The 
constant change in direction of the air stream and its effect 
in creating turbulent action in the liquid serves to keep the Contaminated} 
inside collector surfaces clean. Effectiveness on both soluble ie Air from 
and insoluble dusts is about the same. Process 


7 * 
Corrosion Resis tan t Fumes are also removed by impingement against the closely 
spaced turbine-like stationary vanes and flushed surfaces of the 
. * . shell, deflectors and shelf plates. High collecting efficiency is 
Pip e Fittings 0 ffers . obtainable even on sub-micron material. Recirculating 
: Through contact with the cooler liquid and wetted surfaces, 
i ki many materials which are gaseous at high inlet temperatures } 
as regular stock itemsa complete are condensed into liquid droplets. These droplets are then - 
: collected by impingement, as in the case of dusts, and thus 
line of Forged Flanges to full removed from the air stream. 

The intensive action of the air stream with the water curtains 
and spray patterns makes the Multi-Wash Collector very 

effective in the removal of soluble gases 


Many successful installations are in operation where the 
gaseous contaminant in the air stream is removed through 
chemical reaction with the recirculated liquid. For example, 
hydrogen sulphide, sulphur dioxide, hydrochloric or hydro- 
fluoric acid vapors will react readily with an alkaline solution. 
Some more complex odors can be removed or stabilized by 
means of an oxidizing chemical in the recirculated liquid. 


Standard Multi-Wash Collectors are constructed of heavy 
plain carbon steel. Special units are constructed of various 
types of stainless steel, Monel, Inconel, Hastelloy, Haveg, cop- 
per or steel with special coatings to protect interior surfaces 
against corrosive action and assure long, efficient operation. 


















































CLAUDE B. SCHNEIBLE COMPANY 


M 


SCREWED FLOOR 

SLIP ON WELD NECK 2 ae 5 CABLE ADDRESS FOR FOREIGN INQUIRIES: CBSCO 
LAP JOINT BUTT WELD ; EUROPEAN LICENSEE, ELEX S. A, ZURICH, SWITZERLAND 
REDUCING BLIND 

LOVEKIN SOCKET WELD 


All flanges furnished with serrated faces. Supplied 
ond stocked in types 304, 3041, 316, 347. Other 
onolyses on application 











MSS... CAMCO Continues its leader- 
ship in the field as a supplier of stainless 
steel corrosion resistant Flanges to MSS 
specifications. 


























Use attached coupon 
for Flange Dimensional Slide Rule 
and Catalog covering complete line. 


VIAL TODAY 


CAMCO Products, Inc. CEA 


445 State Street 
North Haven, Conn. 





Gentlemen: 


[] Please send Flange Dimensional Slide 
Rule. 


{_] Catalog #653 covering complete line. 
[(_] Furnish address of area distributor. 


SILLERS FLEX RING CLOSURES 


Ah... what a life! 


Quick-opening flange for all types of 

pressore vessels and piping systems... 

save cost...save time. Write TODAY 
for Bulletin 3000. 

siiers 


ENGINEERING 
PRODUCTS COMPANY SILLERS ENGINEERING COMPANY 
CAMCO iNC Division of Peerless Manufacturing Co. 


445 STATE STREET 
NORTH HAVEN, CONNECTICUT Box 13165 Dallas, Texas 


Name 

Company 

ne saa eer 
City and State. 
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“WHAT'S NEW AT BRISTOL... { 


SIMPLICITY ? Look inside! 


Remove the cover from the new 
Bristol Metagraphic pneumatic trans- 
mitter. You see at once the inherent 
simplicity of Bristol's world-famous 
measuring element. 













These Bristol measuring elements 
have chalked up as much as 35 years’ 
continuous service without attention. 

The Metagraphic transmitter sets 
new standards of accuracy and relia- 
bility in measuring and transmitting 
readings of temperature, pressure, vac- 
uum, differential pressure and liquid 
level. Here are some of its features: 

NON-BLEED BOOSTER PILOT for low 
air consumption. In balanced position, 
air consumption is only 0.07 scfm. 

HIGH-SPEED TRANSMISSION and 
superior control result from large air 
capacity of the pneumatic relay — 3.0 
scfm. 

INDICATING DIAL GAUGE to show 
output pressure can be screwed into 
front of transmitter. No piping or fit- 
tings are needed. 

Get the whole story on the 
Metagraphic transmitters. Write for 
free bulletin A105 to The Bristol Com- 
pany, 109 Bristol Road, Waterbury 
20, Connecticut. 

































FRICTIONLESS METAGRAPHIC TRANSMITTER has 
only one pivot, no flexures. It’s sensitive to 
extremely small changes in the measured 
quantity (as minute as 0.03% of range, 
including reversal). You can get the 
Metagraphic in a wide selection of ranges, 
with magnified ranges available and over- 
range protection standard. 













4.24 






POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 
‘ AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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For your castings dnd machin- 
ing requirements consult with 
sour “SERVICE” Foundry En-. 


gingers. You'll find they will 
cheerfully work to give you a 


Pattern for 1200 Pound Monel 
Impeller Casting 


“Service” Engineers have had many years 

of on-the-job experience, and “SERVICE” 

will help you meet your schedules prompt- ie 
ly. May we work with you? 


SERVICE Founpry o division of AVONDALE MARINE WAYS, Inc. 


416 Erato Street, New Orlean: P O. Box 1030, New Orleans, U. 5. A 


Cable Address Serfdry 





YOU'RE SURROUNDED 


with products moved 


BY VIKING PUMPS 


They are everywhere, all around you. The newborn baby 
starts a life-long series of benefits from Viking pumps. 
Milk, foods, plastics, soaps, tooth paste, medicines, rubber, 
paint, gasoline, oils, fuels, fertilizers, asphalt and a host of 
others .. . all are Viking-pumped. 


And so throughout your life, Vikings’ in- 
| fluence is everywhere . . . world-wide. For 
4 


"| || AN HONORED NAME information, send for bulletin 55SC. 
IN PUMPING 


VIKING Pune PANY 





“The 


| SECRETS 


PERFORMANCE 


---at practically 


every installation 


DISSOLVER 


That is a fact! Over 90% of the 
users of the Cowles Dissolver clas- 
sify its performance data, with re- 
spect to their dissolving, dispensing 
or mixing process, as top secret. 
With hundreds now in use, covering 
applications ranging from paint to 
Penicillin, the Cowles Dissolver is 
doing a sensational job— jin enforced 
secrecy! 


This much we can tell... 


® Operating at rim velocities up to 7500 
f.p.m. it dissolves and disperses 2 fo 
20 times faster, in the same work- 
ing space. 


@ Its greater efficiency actually increases 
yield per batch in most reactions. 


@ Its capacity for complete dispersion 
enables many manufacturers to use 
less expensive raw materials. 


@ Use of the Cowles Dissolver often 
results in a better end product than 
originally formulated. 


@ Easy to load and operate, requiring 
practically no maintenance, if will re- 
turn your original investment many 
times. 


®@ Cowles will run lab tests on your 
material, in strictest confidence, with 


bsolutely no obligation to you. 





For complete information on the Cowles 
Dissolver, write for our FREE CATALOG 


112 Trackside, Cayuga, N. Y. 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


COPPER ALLOY BULLETIN 











Br idernye MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1N CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








_—— 


— 





Field test rack showing the effect of biofouling 
on copper alloys. 


Biofouling marine growth has par- 
tially plugged these tubes in con- 
denser water box. 


The Effects of Biofouling 
on Condenser Tube Corrosion 


The effects of biofouling on con- 
denser and heat exchanger tubes are not 
so generally recognized. However, bio- 
fouling of ships’ bottoms is known and 
retarded to a considerable degree 
through the use of toxic copper-bear- 
ing paints. 

Various studies have shown that the 
condenser tube alloys vary markedly in 
their resistance to biofouling from ma- 
rine organisms. The results of one 
investigation carried out in slowly 
moving sea water are shown in the 
photo above. 

Here the relationship between the 
rate of corrosion and percent of surface 
covered by relatively large organisms 
is shown. In general, the tendency to- 
ward biofouling increases with a de- 
crease in corrosion rate, or rate of 
solubility. 

For example, the highly corrosion 
resistant alloys such as Bridgeport 70- 
30 Cupro Nickel (containing approxi- 
mately 14% iron), Aluminum Brass 
and Duronze IV (Aluminum Bronze) 
are highly susceptible to biofouling in 
slowly-moving sea water. This is ex- 
explained on the basis of their low rates 
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of solubility in sea water. 

The water film adjacent to the metal 
surface does not contain a sufficient 
concentration of copper salts to be 
toxic to marine organisms. When the 
corrosion rate is higher, as is the case 
with Admiralty and copper, the bio- 
fouling is considerably less. 

Clean Tubes Are Important 

Biofouling organisms should be 
promptly removed from copper-base 
alloys by scrubbing with a stiff fiber 
brush and water. Where the organisms 
die and dry up on the surface, consid- 
erable difficulty is experienced in re- 
moving those with calcareous bases 
such as barnacles. When not removed, 
such organisms and their decomposi- 
tion products destroy the protective 
corrosion film and act as focal points 
for corrosion pitting. 

Due to the interrelation between cor- 
rosion resistance and biofouling, cor- 
rosion pitting may become a serious 
matter, especially in the most corro- 
sion resistant alloys when the water is 
warm and the rate of flow is low. These 
conditions favor attachment and 
growth of marine organisms. 
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Operation of the condenser or heat 
exchanger at velocity high enough to 
prevent organisms from attaching them- 
selves is often very helpful. If this can 
be supplemented by sufficient chlorina- 
tion, clean tube surfaces can then be 
maintained. This practice prevents the 
accumulation of slime (algal or bac- 
terial) in all types of water. This is 
important because slime may decom- 
pose during shutdown to form ammonia, 
followed by the danger of stress corro- 
sion cracking. 

Effects of Large Objects 

If the deposit happens to be the shell 
of a living barnacle, no corrosion may 
result until the barnacle dies and its 
tissues decompose into film-destroying 
materials. These organisms attach 
themselves during periods of low-water 
velocity and may not be dislodged when 
the flow is stronger. The organisms may 
also be large enough to deflect the 
stream of water against the tube wall 
causing impingement corrosion. 

Any substance not subject to decom- 
position, such as shell or stone, will 
generally lead to rings of corrosion be- 
neath the corrosion patina starting from 
any crevice formed between the for- 
eign substance and the metal. Bubbles 
of gas or droplets of oil on the metal 
surface may have a similar effect. 

Removing Debris 

To decelerate corrosion, numerous 
devices have been designed, built and 
put into practical use to remove debris 
and other undesirable substances from 
corrosive waters. The simplest device is 
the screen or strainer, which is very 
effective for catching sea weed, debris, 
etc. More complicated units consist of 
filter beds or packed towers through 
which the water is passed. The layers 
or columns of mineral or other mate- 
rial may remove calcium, dissolved or 
precipitated iron, sediment, carbon di- 
oxide, oxygen, etc., depending on the 
material used. 

Bridgeport Technical Service 

A wealth of experience in solving tube 
corrosion problems is always available 
to you without charge from Bridgeport 
Technical Service. You can get full de- 
tails by contacting your nearest Bridge- 
port Sales Office. And when you do, 
ask also for your free copy of Bridge- 
port’s informative Condenser and Heat 
Exchanger Tube Handbook. (2520) 
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Ciel Filer 


FOR LABORATORY AND 
SMALL LOT PRODUCTION 


Model 10 in either stainless steel, hard 
rubber, or brass, nickel or silver plated, to 
meet all laboratory filtration requirements, 
provides the versatility that ranks it “tops” 
in modern laboratories. Model E-1 is recom- 
mended for lab or batch filtration of 5 to 10 
gallons. Model EBW is the smaller production 
unit that has solved hundreds of operations 
for extremely low initial investment. 


MODEL No. 10 
CYLINDER 
TYPE 


| MODEL E-1 
SINGLE DISK 


MODEL EBW ~ 
FILTER 


Experience has proven that the great 
majority of filtration problems can be 
eliminated by our engineers with their 
seasoned background of filtration ex- 
perience. What's your problem? 


ERTEL ENGINEERING — 


KINGSTON 9, NEW YORK 


Branch Office & Showroom Located in New York City 


Senet) COMPLETE LINE OF 
TR Liquid Handling Equipment 






























































cet Hl2© ony 


In those processes where chemi- 
cally-pure water is desired, the 
most economical way to obtain it 
is often by de-ionization. Current 
ionXchange practice provides an 
effluent which is chemically the 
equivalent of that obtained by 
multiple distillation. 


ELIMINATE ALL 





ie 
FOR Gate bit LIQUIDS 


OF All KINDS 
© 100 AUTOMATIC 
+ APPROVED BY 

UNDER WRiTER< 

‘ABORATORIES 


“LIQUIDS worTH STORING 


ARE WORTH 
wiTH 


WRITE FOR COMPLETE DETAILS 


rue LIQUIDOMETER core 


96-29 SKILLMAN AVE LONG ISLAND CITY.LNLY 


MEASURING” 


DISSOLVED SOLIDS 


Starting with water containing 
various dissolved solids such as 
calcium sulfate, magnesium car- 
bonate, silica, etc., one form or 
another of ionXchange can be 
employed to eliminate ALL of 
these solids in the resultant puri- 
fied water. We have been design- 
ing and building practical equip- 
ment to accom- 
plish such results 
ever since the en- 
abling resins first 
became avail- 
able. Tell us 
your needs, and 
let us see what 


we can do... 
ILLINOIS WATER TREATMENT CO. 


ionXchange 


844 CEDAR ST. 
ROCKFORD, 





a 











CANADIAN DIST. PUMPS & SOFTENERS, LTD. LONDON, ON 





NEW YORK OFFICE: 141 E. 44TH ST., NEW YORK 17, W. Y. 
T. 
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at Anhydrous Ammonia Plant 


The 10,000-bbl. Hortonspheres® shown in the above view were installed at 
Pasadena, Texas by the Phillips Chemical Company, a wholly owned subsidiary of 
Phillips Petroleum Company, for the storage of anhydrous ammonia. The Horton- 
— store the anhydrous ammonia to accommodate the fluctuation in rates of 

ipping to customers and to provide a reserve supply of the material for use at 
the Pasadena plant. 

Hortonspheres, built by the Chicago Bridge & Iron Company are the logical, 
cost-saving method for storing most any type of volatile liquid or gas. Write our 
nearest office for further information, estimates or quotations. There is no obliga- 
tion on your part. 


CHICA BRIDLE .- (ROM COMPAMY 


Atlanta 3 2120 Healey Bidg. Detroit 26 PB. Lafayette Pittsburgh 19 3205 Alcoa Bidg 
Birmingham | 1510 North Fiftieth St. Houston 2 3 C & | Life Bldg Salt Lake City 4 505 West 17th South St 
Boston 10 1005-201 Devonshire St. Los Angeles 17. 1505 Fes Petroleum Bidg San Francisco 4 1522—-200 Bush St 
Chicago 4 2124 McCormick Bidg. New York 6 3318—165 Broadway Bidg. Seattle 1 1305 Henry Bidg 
Cleveland 15 2220 Midland Bidg. Philadelphia 3... 1625—1700 Walnut St. Bidg Tulsa 3 1623 Hunt Bidg 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 


Eliminate mechanical con- 


nection 


Utilize smaller, lower-cost 


motors 


Cushion out shock-loads 


benefits derived from your business paper and 
tips on how to read more profitably. Write for the He COTS HED 
“WHY and HOW booklet.” Bie 


Transmit full input torque 


McGraw-Hill Publishing Company, Room 2710, 330 West continuously 
42nd St., New York 36, N. Y. 


Provide quick acceleration 


with 
FLUID DRIVES 


If your powered 

equipment starts 

under load or has 

frequent running 

load variations, you 

can eliminate most 

maintenance prob- 

lems with Twin Disc Fluid Couplings, 
For complete details on selecting and 
applying Fluid Couplings on motors or 
engines, 3/4, to 850 hp, write Twin Disc 
Clutch Company, Dept. DS, Racine, 
Wisc., today for new Bulletin 144-D, 


You get the Best Protection 


Bs wid ; 
Ses j 


There is nothing like Cork—nature's own insulation! Because of its natural, 
inherent insulating qualities, Cork is the accepted standard of comparison 
when insulating performance is considered. Mundet selects its raw cork 
from the world's best rated cork growing centers . . . fabricates it by the 
most modern methods for low temperature applications. 

Available in pipe covering or corkboard. 


MUNDET CORK CORPORATION 

Insulation Division 

7301 Tonnelle Ave., North Bergen, N. J. 

Without obligation, send me your insulation manual, describing Mundet Cork Insula- 
tion Products. 


NAME 
FIRM 


ADDRESS 

Mundet eeepc © Products include: ‘‘Custom-Molded’’ 85% Magnesia Pipe Covering; 
sia Blocks and Segmental Covering; High Temperature Pipe Covering and Blocks; 

*“Jointite’’ Cork Pipe Covering and Corkboard 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 


November 1954—CHEMICAL ENGINEERING 











4 
Z 
Fy 
oi 
’ 


7 
Something that wont be there 


in your finished product 





...can be the one thing 
needed to complete the picture 7G 


So often is diatomite filtration the vital step that page after page of this magazine 
would be needed to sketch briefly the processes and new developments in which it 
plays a key part. Without it, some of today’s “wonder” products could not be available; 
others would not be economically practical. Diatomite filteraids, among which Dicalite 
products are outstanding for quality, give filtration so “sharp” that the finest micro-solids can be 
completely removed... yet with high rates of flow and high total throughput that make 
Dicalite filteraids economical in mass commercial applications. Being practically pure Siz, and sterilized 
in processing, Dicalite filteraids are chemically inert and cannot impart taste, color, or odor 
to the filtrate. All these desirable properties carry no premium price tag; the 
experience of thousands of users shows that Dicalite filtration is frequently 
more economical than less effective methods. 


















Technical bulletins on Dicalite filtration are available on request, 
and our technical service department and laboratories will be 
glad to help you in working out any special problems. 









DICALITE DIVISION 
GREAT LAKES CARBON CORPORATION 
614 SOUTH FLOWER STREET 

LOS ANGELES 17, CALIFORNIA 











tealile 


DIATOMACEQUS MATERIALS 


GREAT LAKES 
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THIS IS YOUR 
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THIS IS YOUR 













































































The publications specialists of McGraw-Hill TECHNICAL 
WRITING SERVICE will write, edit, illustrate, design, and 
print your business literature for you. Save money and time 
in the production of Equipment Manuals, Product Bulletins, 
Handbooks, Company Histories, Annual Reports, and other 


such vital material. Let our staff 
be your staff for Technical 
and Business publications. 


This service is available through ad agencies. 











An important new series of books 
that will bring together in conven- 
ient, highly accurate, and well-or- 
ganized form, the recent advances 
in the related fields of gas dynamics, 
aerodynamics, combustion, and jet 
propulsion. 
READY NOW 

Vol. 6. General Tueory or Hicn 
Srrep Ageropynamics. Edited by 
W. R. Sears. 774 pages, $15.00 


Vol. 9. PaysicaL MEASUREMENTS IN 
Gas DYNAMICS AND COMBUSTION. 
Edited by R. W. Ladenburg, B. 
Lewis, R. N. Pedse, and H. S. Tay- 
lor. 594 pages, $12.50 





Princeton University Press 
announces the first two of the 
12 volumes to be published on 


HIGH SPEED 
AERODYNAMICS AND 
JET PROPULSION 








EDITORIAL BOARD 
THEODORE VON KARMAN 
Chairman of the Air Force 
Scientific Advisory Board 


Hucu L. Drypen 
Chairman of the National 
Advisory Committee for 
Aeronautics 


Hucu S. Taytor 
Dean of the Graduate 
School, Princeton University 
GENERAL EDITORS 
Josern V. Cuaryk and 
Martin SUMMERFIELD 





Send for free brochure listing other titles in prepara- 
tion and describing the full scope of the series. Prince- 
TON University Press, Dept. A25, Princeton, N. J. 














SUPREME 
No. 502 


_ $950.00 


| COMPLETE 


Less Motor 


Discharge: 9” to 4” — adjustable 
Up to 500 Pounds per Minute 


CRUSHES ANY MATERIAL 
Hard, Soft, Resinous, Waxlike, 
Brittle, Lumped, Caked, Granular. 


FOR WAX, SPONGE IRON and 
Rosin, DDT, Resins, Asphalt, Salts, 
Glass, Chocolate, Asbestos, ete. 


DESIRABLE OUTPUT, FEW FINES 
Positive Chopping Action. Feed 
and Discharge are Automatic. 


RUGGED, HEAVY DUTY “SUPREME” 
Many in Continuous Service for 
35 Years ... Results Guaranteed. 


Free Test Run — Send 50 Pounds 
Your Material. Crushed to Desired Size, Returned. 


Since 1918—''Supreme" Standard Crushers 
Range of Standard Models to meet your 
needs; from $425. Immediate Shipment. 


SUPREME 
CRUSHERS 


Mid. by Franklin P. Miller & Son, Inc. 
36 MEADOW ST., E. ORANGE 1, N. J. 
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AY 


TRADE MARK REG. U. 5. PAT. OFF, 


WHERE 


Wr iens ‘ os ee > a 
PETRO-CHEMICAL plants have been de- 
signed and built primarily around the use of 
Haveg . . . in pressure tanks, absorbers, pipe. 


BIG TANKS can be made rapidly from 
Haveg. The world’s biggest  single-piece 
molded tanks, each holds 7500 gallons. 


PICKLING TANKS of Haveg prevent speck- 
ing or flaking, reduce rejects, make plating 
uniform. Molded tanks can be made any size. 


EQUIPMENT 


: e. On 
PUMP PARTS, made from Haveg, used in 
hot acid, last over 33 months without re- 
placement. Even longer life is common. 


tere 


PIPE and fume duct made of Haveg with- 
stands rapid temperature changes, takes high 
heat with complete safety, is easily installed. 


VALVES of Haveg are made in Y-valve and 
diaphragm styles, with interchangeable parts, 
smooth operation, long service life. 


is 


INSTALLED 


a % . oe 
STACKS AND FUME SYSTEMS of Haveg 


pay for themselves by lasting for years with- 
out repairs. This stack is 200’ high, 5S’ dia. 


TOWERS bigger. better, more corrosion re- 
sistant are made from Haveg, the construc- 
tion material that widens design ranges. 


POLYESTER-GLASS equipment is now 
being made by Haveg—towers, ducts, tanks, 
linings. Shown is a P-G acid tank cover. 


Chemical Corrosion has been Controlled! 





Haveg is a molded rigid plastic material made from acid-digested 
asbestos and synthetic resins selected for difficult service with 
corrosives. It can be used continuously in a high range of process 
temperatures with: safety and a proven history of performance. 


Also, to more completely cover customers’ requirements, the 
Haveg Corporation has added to its long list of corrosion- 


ATLANTA, Exchange 3821 * CHICAGO 11, Delaware 7-6088 
CINCINNATI 36, Sycamore 2600 * CLEVELAND 20, Washington 1-8700 
DETROIT 39, Kenwood 1-1785 e HOUSTON 4, Jackson 6840 
LOS ANGELES 14, Mutual 1105 ° SEATTLE 7, Hemlock 1351 
ST. LOUIS 17, Mission 5-1223 © WESTFIELD, N. J., Westfield 2-7383 
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resistant products: Polyester-glass and polyvinyl chloride equip- 
ment. A wide range of acid-proof cements for brick work and 
field fabrication. Specialties made from duPont’s Teflon—sheets; 
gasket, packing, diaphragm materials; rods, tubes. 

For full information, call the sales engineer listed, see Chemical 
Engineering Catalog, write for big 64-page Bulletin F-6. 


CORPORATION 
FACTORY: WILMINGTON &, DEL. + Wilmington 3-8884 


A SUBSIDIARY OF CONTINENTAL. DIAMOND FIBRE CO 
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CHEMICAL 
ENGINEERING 


Volume 1—Fiuid Flow, Heat Transfer 
ond Mass Transfer 


JUST OUT. A comprehensive volume giving a de- 
tailed treatment of the fundamentais of impo t 


isms to the solution of many 
problems oridas in unit opera- 
ine By J. 


rer 
SES lege. 
166 ilus., $7.50 








INSTRUMENTAL 
METHODS OF 
CHEMICAL ANALYSIS 


JUST OUT. Gives the chemical analyst a working 
knowledge of modern instrumental methods, stress- 
ing the possibilities and limitations inherent in 
various techniques. Describes available methods in 
detail, covering such advances as =o fidelity titra- 
tions. . . differential colorimetry . . . and modern 
resonant spectrometry methods. A new graphical 
method for selecting deposition potentials is intro 
duced, By Galen Ewing, Associate Professor of 
Chemistry, Union College. 436 pp., 305 itlus., $6.50 











MODERN PHYSICS 
FOR THE ENGINEER 


su8sT ouT. pretms the viewpoint of the engi- 
the 1 physical laws on 
which all Ek, is ultimately based, with 
emphasis on recent advances. Main sections cover 
the laws of nature, man’s physical environment, and 
information and ita communication, including such 
topics as relativity, atomic structure, magnetism, 
astrophysics, electrons and —— and computing 
machines. By 19 sclentists. 
Edited Louis N. Ridenour 
Vice-president, International 
Telemeter Corp. 490 pp., 211 

ittus., $7.50 














CHEMICAL 
BUSINESS 
HANDBOOK 


JUST OUT. In 20 big sections, 
124 specialists show every es- 
aspect of market re- 
search, 
insurance, and a 
ness operations—in torms of the eon field. 
Gives you fundametais and operations of effective 
business management .. . dependable tacts to help 
you handle problems and responsibilities in this 
held, Edited by John H. Perry, also Editor, Chem- 
ical Engineers’ Handbook. 1330 pp., 436 ilus., 
$17.00 (Available on terms.) 











SEE THESE BOOKS 
10 DAYS FREE 





McGraw-Hill Book Co., Dept. CE-11 
330 W. 42 &., NYC 36 


Send me book(s) checked below for 10 days’ exami- 
nation on approval. In 10 days I will remit for 
book(s) I keep, plus few cents delivery, and return 
unwanted book(s) postpaid, (We pay delivery if you 
remit with this coupon--same return privilege.) 


© Coulson & Richardson—Chem. Engr.—$7.50 
©) Bwing—tnstr, Methods of Chem. Anal.--$6,50 
© Ridenour--Medern Physics —$7.50 


2 Perry—Chem. Business Hdbk- 
$17, payable $5 in 10 da., then $4 a mo. 


(PRINT) 
Name 


Address 














436 


iscosity 


directly in centipoises ey 


rillie!d 


VISCOMETER 


Just a flick of a switch, then read the 
dial, and with a Brookfield Viscometer on 
the job you have your viscosity determin- 
ation directly in centipoises. The whole 
operation, including cleaning up, takes 
only a minute or two. 


_High accuracy plus high sensitivity 

nt in the Brookfield principle of 

f’— direct indication through a 

id spring of the torque on a rota- 

ting spindié, Changes in viscosity as small 
as 1/5‘of 1% of scale can be observed. 


Ideal for use both in Labs and at 
points-of-process, Brookfield Viscometers 
plug in any ac outlet and are ruggedly 
constructed — have withstood the sever- 
est of service conditions the world over. 


ADAPTABLE TO ANY PROBLEM 
FROM. 1 TO 32,000,000 CPS. 


AY le in a variety of models — 
single speed, four speed, eight speed, ex- 
plosion-proof, etc. — Brookfield Viscom- 
eters are suitable for work with both 
Newtonian and non-Newtonian materials. 


They have become the standard in- 
strument for nearly every type of a 
determination problem, including suc 
difficult gnes as cream style corn and 
2500° 7 (Molten slag. 


ry equipment such as the 
Brook 
measurements within .02 centipoises in 
the ultra-low viscosity range of .8 to 10 
centipoises. 


The Brookfield Helipath Stand (an- 
other accessory) makes possible precise 
testing of highly plastic materials such as 

uy. shaving cream, gelatin, 


Send for fully illustrated 1934 
Catalog. Gives full details on 
all models and accessories. 
Write today to Dept. C. 


/ 
it's 


RHEOLOGICAL bli rok) 
Engitiecering 
REAL LOGICAL 


Laboratories, Inc 
with o 


Stoughton, Mass 
Brookfield 


UL Adapter makes possible 





A Cleveland concern had a really 
perplexing problem of congested 
bins. No matter how the steel 
chips struggled to get through, 
the result was either a trickle 
or a complete jam-up. 


As luck would have it, one of our 
men happened along and suggested 
a CLEVELAND vibrator be 
installed on the sloping side of the 
bin. It worked like a charm, and 
the steel chips struggled no more. 


Ever think of a CLEVELAND 
vibrator for your stubborn 
materials ? Our detailed literature 
will tell you more about it. 


AIR Q@ftad eLectRIC 


ee 





p THE 


*CLEVELAND 
VIBRATOR 


COMPANY 


2866 Clinton Avenue * Cleveland 13, Ohio 
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Sulfurie acid goes hungry here 


Takes a pretty tough alloy to keep sul- 
furic acid on a starvation diet. 

Yet these 8” gate valves of corrosion- 
resistant Aloyco 20 do just that. They con- 
trol the acid flow to four large absorbing 
towers in U.S. Industrial Chemicals’ new 
300-ton acid plant. Built by Leonard Con- 
struction Company at Tuscola, Illinois, it 
supplies acid for National Petro-Chemicals 
Corporation and the general market. 
Aloyco 20 valves are standard throughout 
the plant for handling sulfuric acid. 


Here, as in scores of industrial process- 
ing plants, Aloyco Valves speed the flow 
of chemical progress. Alloy Steel Products 
Co., Inc., 1301 West Elizabeth Avenue, 


Linden, New Jersey. a4 
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Longer Lasting 


ALOYCO 


VALVES 














REM-CRU 
TITANIUM 





mcreases valve life 
2400%... 


This valve carries a highly corrosive solution, 
at pressures up to 3000 psi. Formerly, 

valves of the best available material failed 

in about 70 hours. Now, made of REM-CRU 
titanium, they give 1700 hours of trouble- 





free operation between overhauls ... 
2400% increased valve life! 


There are many applications where 
REM-CRU titanium will outperform any 
other material. Its unequalled resistance to 
many forms of corrosion, high strength and 
light weight, and ability to be fabricated 

by normal shop practices, gives performance 
previously unattainable. 


Now there are ample quantities of this 
versatile new metal readily available for 
nondefense use. Due to REM-CRU’s 
expanded facilities, you can get prompt 

' delivery of REM-CRU titanium in bars, 
Body of this giant valve was machined . j : ‘ ; 
from a 320 pound REM-CRU A-70 titanium plates, sheet, strip, wire, tubing and forgings 
forging. Titanium bar stock was used for : anv sizes and grades on , 
dalek: thi: Halen: detiend and ale be ... in many sizes and grades... even in new 
Valve Division of Minneapolis-Honeywell high-strength, weldable alloys. Explore the 
Regulator Co = i " 

advantages of REM-CRU titanium for 

your applications. For down-to-earth 
assistance call ina REM-CRU engineer, now. 





REM-cRU 
THT ZING EU EM sake -crv TITANIUM, INC., MIDLAND, PENNSYLVANIA 


a aa RN ETNA TS ENT 
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STAINLESS 


Steel 


High quality stainless sheet 

. . . FOR HOSPITALS and strip steel... for the product 
you make today and the 

product you plan for tomorrow. 


+» « FOR THE 
CHEMICAL INDUSTRY 
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ae 
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®McLouty Stee. Corporation 
DETROIT, MICHIGAN 
Manufacturers of Stainless and Carbon Steels 
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A DEPENDABLE 
SOURCE FOR 
INERT GAS 


Dry Ice Converters 
are A.S.M.E. code 
pressure vessels 
especially adapted 
to charging with 
full 50-!b cakes of 
solid CO,. They may 
be located any place 
in a plant, con- 
“nected by pressure 
piping to use area for the gas. 


They require no fuel, no 
electricity, no refrigeration. 
There are no operating costs! 
Because they are full open- 
ing, they are easily inspected 
and cleaned. They are ideal 
for either stand-by or con- 
tinuous use. A variety of sizes 
are available for either hori- 
zontal or vertical installation. 


Write tor price list and folder 
giving complete information 


DRY ICE 
CONVERTER CORP 


Tube Onc amOmn 


DRY ICE CONVERTER 
CORPORATION 


Dept. C., Box 1652, Tulse, Okie. 
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To meet ethylene consumer 
demand for a product that is 
essentially free of acetylene. 


‘ 
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solution 


GIRDLER developed catalysts 
to selectively hydrogenate the 
acetylene in the presence of 
the ethylene. Acetylene con- 
tent was cut more than 99% 
giving consumers what they 
wanted: 


Ethylene with less 
than 50ppm of 
Acetylene 


Girdler will gladly help solve 
your catalyst problems. 


WRITE... 


GIRDLER 
Company. 


A DIVIBION OF 
NATIONAL CYLINDER GAS COMPANY 


Gas Processes Division 
LOUISVILLE 1, KENTUCKY 
NEW YORK * TULSA * SAN FRANCISCO 











READ AIR 
VELOCITIES 


instantly... 
a 
anywhere... 


Inor Velometer, a precision-built, 
self-contained, portable instrument, 
gives you instant, accurate readings 
of air velocities anywhere—in 
plants, mines, mills or laboratories. 
Measures speed of air flow through 
ducts, grilles, furnaces, spray 
booths or in the open. This rugged 
instrument needs no special care or 
delicate handling—anyone can use 
it and get accurate readings. Need 
no calculations or seference charts. 
Available in a wide variety of scale 
ranges, and with a full assortment 
of jets and fittings for every appli- 
cation. You'll want fuil details and 
prices, so write for Bulletin 2448-G, 
IWlinois Testing Laboratories, Inc., 
Room 559 420 No. La Salle St., 
Chicayo 10, ill. 
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The Reader 


Ins Mark 


o 
3 
2 

° 


? .Y 
Curcat 


F HE ABC SYMBOL, which appears at 
the head of this page, is your brand— 
the reader’s brand—on this magazine. It 

stands for Audit Bureau of Circulations. It 

means that this magazine will stay in business 
only so long as it continues to serve its readers 
to their satisfaction. 

That Bureau—known for short as ABC—is 

a voluntary, nonprofit, cooperative association 

founded in 1914 by a group of publishers, ad- 

vertisers and advertising agencies who wanted 
to establish and maintain higher standards of 
publishing practices than then prevailed. Its pri- 
mary and specific purpose was to set up yard- 
sticks to appraise circulation values and te verify 
the claims of publishers as to their circulations. 

For the buyer of advertising space this provides 

an effective means to take some of the guesswork 

out of buying and to reconcile the conflicting 
claims of competing publishers. BUSINESS 

WEEK magazine has aptly described ABC as 

“the publisher’s conscience—and cop.” 


UT IN DOING that job, ABC performs an- 
B other function of high importance to the 
readers of ABC member publications. It pro- 
vides a constant pressure on the publishers to 
keep alive in their staffs a sense of primary re- 
sponsibility to their readers. That is because the 
most simple and direct method of making a 
publication responsible to its readers is to place 
upon it a purchase price, whether by subscrip- 
tion or newsstand purchase. The right to pur- 
chase or to refrain from purchasing a publica- 
tion gives to the reader and to no one else the 
power to pass effective judgment on the pub- 
lisher’s success in serving the reading public. 
Each paid publication will grow or languish, will 
prosper or fail, in proportion as it wins or loses 
the following of thousands or millions of read- 
ers. The readers, by their patronage, record their 
judgments as to whether the publisher and his 
publication are measuring up to their responsi- 
bility to them. 


And that is where the ABC comes into the 
reader’s picture. The newspaper or magazine 
that carries the ABC symbol on its masthead 
must in the first place be a paid circulation pub- 
lication. Moreover, it must conform to the high 
standards set up by the Bureau as to terms of 
payment and accounting methods. And again 
it must open all of its books to the auditors of 
the Bureau on demand. 


NINCE THE INFORMATION thus determined by 
S thorough and impartial audit is periodically 
made public through the ABC statements and 
audit reports, it is constantly available to and 
universally used by advertisers who are consid- 
ering the purchase of space in an ABC publica- 
tion. These reports show the circulation trend, 
as verified and certified by ABC. and thus put 
the advertisers in a position to know whether or 
not the publisher is rendering satisfactory serv- 
ice to his readers. 

Thus the publisher who submits his publica- 
tion to the supervision and discipline of ABC 
affirms in the strongest possible manner that he 
recognizes his primary obligation is to his read- 
ers and that he owes his standing to a voluntary 
demand by those readers. It follows that the 
editors of ABC publications must be exception- 
ally alert to the desires of their readers and 
responsive to their needs, since any decline in 
circulation will soon show up in the ABC state- 
ments and audit reports. 


HAT IS WHY we describe the ABC symbol 
“he the reader's brand. It shows that a pub- 
lication must be primarily responsive to him and 
that he holds in his own hands its success or 
failure. And that ABC symbol is not only a 
constant reminder to him of that fact, but also 
an equally constant reminder to all concerned 
that the reader’s willingness to pay for the ABC 
publication is the acid test of its value to him 
and to the advertisey. 


McGraw-Hill Publishing Company, Inc. 
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“LOW ABSORPTION... 
EXCELLENT RESISTANCE 


TO CHEMICALS...” 


makes Boltaron 6200 the 
choice of Pako Corp. 


Protect your 


process streams. 


with MERCO 
STRAINERS 


Merco strainers provide efficient, 





continuous screening of oversized 
particles for tramp materials from 
liquid or slurry process streams. 
They guard against unforeseen 
plant stoppages or possible injury 
to expensive process equipment. 


© For high 
throughput... 


the Mereo Standard 
Rotary Strainer. For 
capacities to 400 
GPM. 


Assures con 


| tinuous flow of liquid 


Rollers made from Boltaron 6200 pipe shown 
actual operation at Poko Corp., Minneap 
olis, Minn. Pako manufactures processing 
equipment for industrial photographic prints 
ind films, medical and industrial X-Ray films 


“Two years ago,”’ reports Pako, ‘“‘we 
started a search for a material which 
would have low absorption and excel- 
lent resistance to photographic chem- 
icals, both acid and alkaline. At that 
time experiments were conducted with 
Boltaron 6200. 

“In addition to meeting the above 
specifications we found it very easy to 
machine, form or weld, which reduced 
our fabricating costs materially ... In 
all uses it has proven very satisfactory.” 

A rigid, unplasticized Polyvinyl 
Chloride, Boltaron 6200 is highly adapt- 
able to complicated shapes. It may be 
had in pipe, rod, sheet and block forms. 
Experienced engineering facilities are 
available. Trained fabricators coast to 
coast and in Canada will work with you. 
If corrosion is a problem in your opera- 
tion, write Box 806 for further informa- 
tion on Boltaron 6200. 


H. N. HARTWELL & SON, INC. 


Industrial Plastics Division 


and sized particles 
free from coarse ma- 


terials, 


© For limited 
throughput... 


the Mereco Ban- 
tam Rotary 
Strainer. For 
capacities to 50 
GPM. This com- 
pact unit deliv- 
ers the same 
trouble - free, 
continuous serv- 
ice as the Stand- 
ard model. 


Where particle size is 


important . . . Merco Rotary Strain- 
ers can be used profitably—and with 


complete confidence. The performance 


' of these strainers is backed by the same 


engineering talents and practical proc- 
essing knowledge that has enabled Mer- 


LITTLEFORD 
STAINLESS STEEL 
AND ALUMINUM 


FABRICATED PRODUCTS 


FOR THE 


CHEMICAL 


INDUSTRY 


Fabricating Tanks, Bins, Vats, Troughs, 
Carts, or Special Units, Littleford offers 
its years of experience in producing 
quality products ot low cost. Experience 
in shearing, bending, forming, ond 
welding Stainless Steel, Aluminum, 
Nickel, Monel_or other Alloy Metals 
plus skilled craftsmen is assurance of the 
finest workmanship. Littleford’s modern 
facilities to produce non-corrosive units 
afford on unprecedented standard of 
dependability. If you need a product 
fabricated with accuracy, whether large 
or small, send blueprints to Littleford. 
See for yourself how it can be 
done the modern low- 
éost way. 


co Centrifagal Company to design end 
produce the widely recognized Merco 
Centrifugal Separators. 


KR j 
| 
Write for full information 
= on either of the above units. 
FRC saul 


MERCO Centrifugal Co. 


150 Green Street, Son Francisco, California 


FABRICATORS 
oF 
PLATE AND 
SHEET METAL 
PRODUCTS 
FOR INDUSTRY 
SINCE 1882 


Park Square Building, Boston, Mass. 


LITTLEFORD BROS., INC. 
421 E. Pearl St. 
Cincinnati 2, Chie 
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NEED EXTRA SHOCK-RESISTANCE? Ask about high 
mpoact strength Boltoron 7200 Greenline 





Air View of 

West End Chemical Co., 

and their latest 
STANDARD-HERSEY Dryer 


LED TO ANOTHER 
and ANOTHER 
...AND ANOTHER 


SEND FOR FREE 12-PAGE 
ILLUSTRATED BULLETIN 


THE STANDARED 
FOR 52 YEARS 


"4 





é 


77. Se! a, Co 


~ 


ey 


4 x = 7 , + erie 
yf ee a — 


West End — 


CHEMICAL COMPANY now has 


STANDARD) HERSEY 
me Me) 


To tap the chemical resources of Searles Lake in California's Mojave Desert, 
it was necessary for the West End Chemical Company to set up a plant at the 
source of the raw product. Plant Equipment had to be rugged and dependable 
because repairs and replacement facilities were many long desert miles away. 

Rotary dryers are vital to the West End process of manufacturing borates 
and soda products. Their first dryer in 1926 was a STANDARD-HERSEY and, with 
modifications, it is still in use. West End has since purchased 26 additional 
STANDARD-HERSEY rotary dryers—proof of STANDARD-HERSEY dependability 

Standard Steel Corporation manufactures more than 30 dryer types. Special 
equipment can be engineered to fill specific dryer requirements. 


COMPLETE PILOT PLANT TAKES 
GUESSWORK OUT OF DRYING 
STANDARD -HERSEY’S pilot dryers 
play an important part in solving your 
drying problems before blueprint stage. 


STANDARD STEEL CORPORATION 


5005 Boyle Ave., Los Angeles 58 © 15 Park Row, New York 5, N. Y. 
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Low pressure 
Girect air heater 


indirect air heater | 


Scroll type 
direct air heater 


Atmospheric 
direct air heater 


HOW TO SAVE WITH. 


CONVECTION HEATING 


Here’s a sure way to save fuel and 


space wherever a chemical process | 


requires convection type heating. 
Specify “Surface” air heaters and get 
these returns: 





Save fuel with automatically correct | 


gas-air ratios, rapid and uniform heat- 
ing, maximum volume air flow. Use 
natural, manufactured, or LP gas. 


Save installation costs with compact | 


design andcomplete air heater assembly. 


Single burner unit requires only one 


safeguard system for each air heater 


installation. 


Build these savings into your convec- | 


tion heating equipment now. Call your 
“Surface” representative, or write for 
Literature Group HS54-15. 


Surface 


HE 
ATING EQt IPMEN?Y 


SURFACE COMBUSTION 
CORPOSATION, TOLEDO 1, OHIO 
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POSS 
UNLIMITED 


Here is your 
new source of 
supply for... 





STABILIZED 
ZIRCONIUM OXIDE 
ZrO, 


Made by our newly developed 
process, this oxide offers three 
outstanding advantages: 

1. The only 100% stabilized 

crystal structure. 

2. The most uniform fine grain 

size obtainable. 

3. The highest available purity. 


The interesting characteristics of 
stabilized zirconia have already led to 
its successful use in the refractory, 
ceramic, electrical and abrasive fields. 


| If these characteristics listed below in- 


terest you, please contact us for de- 
tailed information. 


1. Very high melting point at 4700° F. 

2. Excellent thermal shock resistance. 

3. Low volatility. 

4. Low reactivity. 

5. low electrical resistivity at high 
temperatures. 

6. High electrical resistivity at low 
temperatures. 

7. Extremely low thermal conductivity. 

P 


A-8904 

SEND FOR THIS DESCRIPTIVE FOLDER | ; 

This new folder completely describes 

the physical and chemical properties 

of stabilized zirconia. Proven and 

suggested uses are discussed. For 

your copy, write to Zirconium Corpo- 

ration of America, Solon, Ohio. 


JIRCONIUNM 


CORPORATION 
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Want the 
easiest way 
to make fast, 


fofadtigeoha- 


pH, CHLORINE 
TESTS? 


TAYLOR 
COMPARATORS 


because three simple steps give 
you the determination; every 
Taylor set is supplied with all 
necessary reagents and acces- 
sories. And, Taylor sets are light- 
weight, yet strongly built. 


because many tests can be made 
in only a few seconds. Others 
take no longer than a few min- 
utes. Taylor sets are compact, 
portable so you can make tests 
on-the-spot, no time wasted 
carrying samples back to the lab. 


because all Taylor liquid color 
standards carry an unlimited guar- 
antee against fading. 


All standards for any one deter- 
mination are housed in a single 
plastic slide. No single standards 
to handle. Many different slides 
can be used on one base. 


See Your Dealer Soon! 


FREE MANUAL 


“Modern pH and Chlorine 
Control” illustrates and de- 
scribes full Taylor line. Also 
gives useful data on theory 
end application of pH and 
Chlorine control.W rite today. 


W. A. TAYLOR %° 


MoRf M 











simplicity and sustained efficiency 
in dust filtering and collection... 


‘Dualaire 


REVERSE-JET DUST COLLECTOR 


Efficiencies up to 99.99% 


Cloth filter systems of one design 
or another have long been used by 
industry for cleaning industrial 


gases and/or recovering dust or 


other suspensions. But three prob- 
lems are common to such systems...(1) Extreme 
changes in pressure drop and filtering efficiency as dust 
cakes accumulate on the filter surface... (2) Wide pres- 
sure fluctuations and surges in the plant system as 
filter units become clogged or are cut out and rapped 
for cleaning ...and (3) Rapid deterioration of the filter 
material by the vibration, shaking and rapping equip- 
ment used for cleaning. 

But now the DUALAIRE Collector—as engineered by 
Western Precipitation, pioneers in the field of dust 
recovery — provides the answer to these and other prob- 
lems common to conventional bag-house equipment. 


6 ADVANTAGES OF DUALAIRE DESIGN... 


RE DROP remains uniformly 
low at all times because the dust 
is d ti ly in smoll 


porticns. 


the stresses of rapping or jarring 
while being cleaned. Dvalaire 
reverse-jet cleaning action is 
gentle, yet far more effective. 


GREAT SAVINGS are also made in 











© 


Y 


The Dualaire Principle is Simple, 
Efficient. Basically, each Dualaire 
filter unit consists of a cloth or felt 
tube, open at both the top and 
bottom. (A) Dust-laden gases enter 
at top of the tube and are filtered 
as they pass through the side walls 
of the tube to the exhaust system. 
(B) Dust particles collect on the 
inside of the tube and before the 
cake builds up sufficiently to affect 
filter operation, a tubular blow ring 
(C} automatically starts moving up 
and down the outside of the filter 
cylinder. A jet of air, concentrated 
by this blow ring, reverses the 
normal gas flow at the point con- 
tacted by the ring, thus jetting the 
dust layer off of the inner surface 
of the filter tube. 

This jetting action is further 
assisted by a flexing of the filter 
cylinder as the blow ring passes, 
thus cracking and loosening the dust 
layer from the inner surface, from 
where it drops to the recovery cham- 
ber below the bottom of the tube. 


The entire operation is positive 
and simple. The blow ring starts its 


FILTERING EFFICIENCY remains uni- 
formly high at all times without the 
**choking"’ action characteristic of 
conventional bag-houses. Actual 
field tests show efficiencies as high 


as 99.99%! 


DUST RECOVERY is in steady incre- 
ments —not in sudden large 
‘*batches"’ as with conventional 
rapping systems. Thus the Dualaire 
eliminates surges and detrimental 
variations in the plant system. 


FILTER ELEMENT has a much longer 
life becouse it is not subjected to 


space and the size of installation 
required. Because each Dualaire 
filter unit is cleaned more-or-less 
constantly without shut-down, there 
is no need for costly standby units 
—or the complicated switching 
equipment to cut standby 
equipment in and ovt. 


BASIC UNITS are ‘‘sectionalized’’ 
end are available in 5 standard 
heights. Sections- can be bolted 
together in any desired multiple, 
providing a capacity range to fit 
virtually any requirement. As 
needs increase, add more sections. 





action automatically as soon as the 
dust layer causes a pre-determined 
pressure differential. And after the 
filter surface is cleaned, the blow 
ring automatically stops. 


WESTERN 





CORPORATION 


DESIGNERS AND MANUFACTURERS OF FQUTIPMENT FOR 
COLLECTION OF SUSPENDED MATEHIALS FROM CASES & LIQUIDS 


There are many other advantages built into the 
Duavaire. For further details send for this 
descriptive 12 page booklet. Or contact your 
nearest Western Precipitation representative! 


Main Offices: 1013 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 * 1 N. La SALLE ST. BLOG., CHICAGO 2 
1429 PEACHTREE ST. N.E., ATLANTA 5 « HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 
* ® “Dualaire” & ‘“‘Multiclone” Licensed by H. J. Hersey, Jr. 
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LINEUP OF WORTHINGTON 2-cylinder gas compressors at Frontier Oil’s 
new Tonawanda (N.Y.) refinery. Units are rated at 600 hp each. 


Frontier's new refinery gets Worthington compressors 


At Frontier Oil Refining Company’s big new refinery in Tona- 
wanda, N.Y., two Worthington type BDC-2 balanced-opposed gas 
compressors have gone to work in the two stage compression of 
hydro-carbon gas mixtures. By selecting Worthington units, Frontier 
made sure of: 

Smooth, vibrationless operation. Two throw crankshaft with 
cranks set at 180 degrees gives opposed piston action. 

Low-cost installation, Packaged design provides quick and 
easy field assembly. Lack of vibration permits location on small 
foundation. 

In chemical plants and general industrial installations, these 
Worthington units are paying off in dependable operation. You can 
use practically any type of drive to power them. Like all Worthing- 

7 ton compressors, they are equipped with the exclusive Feather* 
CUTAWAY VIEW of Worthington balanced-opposed com- Valve — lightest, tightest, most efficient valve made. 
pressor. Note low silhouette, modest foundation require- Remember, no matter what your capacity or pressure require- 
ments, and double-throw crankshaft which permits as ments may be, there’s a compact Worthington steam- or motor- 
many as four pairs of cylinders to be arranged on single driven compressor to fill the bill. Write Worthington Corporation, 
compressor frame. Compressor Division, Section K.3.5, Buffalo, N.Y. K.3.5 


WORTHINGTON 


See 





iabaererageh a 


ZS bs 


Only Worthington Compressors give you Feather Valve Performance 
Balanced Angle * Balanced-Opposed * Direct Connected ® Gas Engine 
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WALWORTH 


Deed 745 





better because ..« Walworth has standardized 
its line of bronze valves to provide an unsurpassed sys- 
tem of interchangeability of parts for assembly or re- 
placement. You can maintain a great number of Wal- 
worth Bronze Valves with a small inventory of basic 
parts... you minimize part replacement problems. For 
further information, ask us for our Bronze Valve Stand- 
ardization Chart. 


Parts are carefully machined and finished to 

Choose from complete lines of Walworth Bronze close tolerances, thereby assuring occurate fit 
Val — includi te lob ] heck d and alignment under all conditions. Sectioned 

IVES —~ INCIUCINE Gale, Hove, angie, Check, an valve is Walworth No. 225P Bronze Globe 
lubricated plug types. Walseal® Bronze Valves and Valve with stainless steel plug-type seat and 
Fittings are also available for making silver-brazed a heat-treated to @ minimum of 500 Brinell 
joints. araness. 

For full information on Walwerth Bronze Valves 
and Fittings, call your Walworth Distributor, nearest 
Walworth Sales Office, or write to Walworth Com- WW A 4 WORTH 
pany, General Offices, 60 East 42nd Street, New 
York 17, N. Y. Manufacturers since 1842 : 


valves ... pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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LOOK FOR THE Rec ris 


WHEN YOU BUY CENTRIFUGALS 


Your specific needs may dictate other important charac- 
teristics in centrifugal blowers or exhausters. But even so, 
these four values are essential to over-all successful per- 
formance. You'll find them in every Roots-Connersville 
Centrifugal Unit, regardless of size. And if you desire 
variations to suit your application, the ability to meet 
these needs is a heritage of our 100 years’ specializing in 
equipment to handle gas and air. 

You'll find first-cost economies, too, in the wide range 
of capacities of R-C Centrifugals. From 2,000 cfm to 
100,000 cfm, you can choose the single-stage or multi- 
stage unit most closely matched to your individual re- 
quirements. You can count on the same high quality of 
performance that has made many thousands of first-time 
buyers enthusiastic, repeat customers for R-C equipment. 

For your present or future requirements, we suggest you 
call on Roots-Connersville, for 100 years the specialists in 
handling gas and air. 


Roors-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
1154 Ulimeis Ave. - 


Bec ae eee 








SS MARINE CHEMISTS 
ONE OF MARINE TRANSPORT LINES 
SPECIAL CHEMICAL CARRIERS 


DEPENDABLE 


OCEAN 
TRANSPORTATION 


WE ARE 
SPECIALISTS 


Our experience enables 
us to provide economical 
and dependable ocean 
transportation of your 
bulk liquid or dry chemi- 
cals, with particular at- 
tention to maintenance of 
product purity to most 
exacting specifications 


YOUR INQUIRIES WILL BE 
ANSWERED PROMPTLY AND 
CONFIDENTIALLY 


MARINE 
TRANSPORT 
LINES, INC. 


11 Broadway New York 4, N.Y. 
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“Packaged” 
rotection 
against 


as Shortages 


... the Koppers-Hasche Reformer 


A KOPPERS-HASCHE REFORMER produces 
low-cost gas that is interchangeable with most 
natural or manufactured gases. It is, therefore, ideal 
insurance against gas-supply emergencies. 

If there is any interruption in the supply of 


natural gas, a Koppers-Hasche Reformer can 
“carry on’ until normal service is resumed. This 
stand-by service is valuable to industries that uti- 
lize natural gas, because it prevents costly interrup- 
tions in the manufacturing processes. 

The Koppers-Hasche Reformer is available in 
standardized “package” units. Through standard- 
ization of design, prefabrication of parts, and shop 
assembly, the Kopper-Hasche Reformer can be in- 
stalled in your plant at remarkably low cost. 

For full details... send for this 
hooklet describing the Reformer, its 


operation and its adaptability. Just 
write to: 


i, 


Operating cost is low, too. Units are almost en- 
tirely automatic in operation, requiring a minimum 
of operating labor and supervision. There are few 
moving parts, thus reducing maintenance. 


KOPPERS COMPANY, INC. 





KOPPERS 


Ww Chemical and Gas Dept. 


® Pittsburgh 19, Pennsylvania 
November 1954 


Engineering and Construction Division 

















Take RECORDING CONTROLS, 
for instance 

SEND NOW for new condensed Catalog CC. 
See the seven different Partlow Mercury-actu- 
ated Recording Controls — designed to give 
you automatic process control, continuous 
temperature indication, permanent records, 
limit arrangements and hazardous location 
applications. Select controls tailor-made for 
your equipment — gas, oil, steam, water or 
electric. Available with electric or spring- 
driven chart drives — 24-hr., 48-hr., 7-day or 
any given cycle .. . 10 temperature ranges 
from —30° F to 1200° F. 


All give you these important 

Partlow advantages: 

1. DIRECT-ACTING hermetically sealed Mer- 

cury Bulb instrumentation. Positive, precise, 

sensitive — never temperamental. 

2. INTERCHANGEABLE ELEMENTS — for 

quick, easy field replacement, without return- 

ing control to factory. 

3. ACCURATE CALIBRATION — conserva- 

tively, within 1% of scale range. 

4, LONG LIFE — thick-walled capillaries and 

seamless tubing assure almost indefinite life. 

5. LOW MAINTENANCE — few moving parts 
no need for compensators. 


—————-NOW AVAILABLE 


Reprints of May 
Chemical Engineering Report on 


Process 
Instrumentation 


Chemical Engineering's third report in 
a 23-year period on this subject, com- 
prises a 48-page article section and a 
16-page folded chart, the latter serv- 
ing as a Guide to Process Instrumen- 
tation Elements. 


ARTICLES: 

@ New Tools for the Process Engineer 

& New Tools for the Instrument En- 
gineer 

e Process Control by End-Point Analy- 
sis 

@ Instrumentation Pays Its Own Way 

®@ A Critical Look at Graphic Panels 

@ Instruments: Equipment Not Acces- 
sories 


@ Push-Button Plants: When and 
How? 


CHART: 

@ In 27 sections and more than 200 
illustrations, describes main features 
of about 350 instruments, telemeters, 
controllers and final control elements. 
Approach emphasizes factors involved 
in preliminary choice, such as principle 
of operation, range, accuracy and types 
of application. Guide is unique; noth- 
ing like it has previously been in ex- 
istence. 


PRICES: 

Chart, folded: 35¢ (ask for reprint 
189). 

Article section: 75¢ (ask for reprint 
190). 

Combination of chart plus article 
section: $1 (ask for reprint 191). 

Flat charts for wall use (two charts 
rolled in mailing tube, to show both 
sides: $1 (esk for reprint 189a). 

Multiple-Copy Orders: Special dis- 
counts from single-copy pvices are 
available for quantities above ten. 
Write for discounts applying to quan- 
tity desired. 

Student prices: Chart alone, any 
quantity: 15¢ each. Article section 
alone, any quantity: 35¢ each. Com- 
bination, any quontity: 50¢. 


Please send remittance with order. 
Address: 


Chemical Engineering 
Attention: M. Molin 


partlow 


the pioneer in mercury thermal controls | 


Offices in All Principal Cities 


THE PARTLOW CORP., NEW HARTFORD, N. Y. 


330 West 42nd St., 
New York 36, N. Y. 
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This giant Lectrodryer operates continu- 
ously and automatically, lowering the 
dewpoint of thousands of cubic feet of 
gas per minute. It took five freight cars 
to ship this machine to its destination. 


The Consulting Engineer Said, 
“Put A Dryer Here...’’ 


So we did! 


This huge DRYing machine grew out of that 
notation on a plan and a listing of require- 
ments. That's all Lectrodryer* engineers need 
to design and build an efficient DRYer that 
will reduce dewpoints to a harmless level. 


Perhaps your need for DRYness is just as 
acute, but you require less volume... higher 
or lower pressure. There probably is a 
Lectrodryer already designed to fit your par- 


ticular process. Lectrodryers will reduce dew- 
points to as low as -100°F. They can lower 
humidity to a low 10%. Certain types will 
handle pressures up to 6000 psi. 


Write for Because Moisture Isn’t Pink, a 
booklet describing how industry is using 
Lectrodryers of all types. Pittsburgh 
Lectrodryer Corporation, 303 32nd Street, 
Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Beigium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


LECTRODRYERS DRY 


Ss 
WITH ACTIVATED ALUMINA 


LECTRODRYER 


*REGISTERED TRADEMARK U & PAT OFF 
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Want to carry quality control 
our customer's shop? 


right into y 








You can... with USS STEEL DRUMS 


fama no need to stop quality 
control when products leave your 
plant. With USS scale-free, rust-in- 
hibited Drums you can carry it all 
the way ... when your customer is 
ready to use your products, they will 
be as clean and uncontaminated 
from scale, dirt, grease and rust as 
when they were packaged, 

Whether your products are to be 
shipped long distances, stored for a 
long time, or both, their quality is 
well guarded in safe, sturdy USS 
Steel Drums. They’re safe because a 


UNITED STATES 


tight rust-resisting coating is applied 
over a surface that’s been completely 
cleaned. They’re sturdy because 
they’re made of high-grade USS 
Steel. USS Steel Drums are better 
for you... better for your customers. 


@ United States Steel Products fab 
ricates stainless, galvanized, tinned, 
painted and decorated drums and 
pails. Furnished in a wide range of 
capacities with a variety of fittings 
and openings to fit your particular 
requirements. 


STEEL PRODUCTS 


DIVISION 
UNITED STATES STEEL CORPORATION 
DPT. 3114, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Los Angeles and Alameda, Calif. 


ew Orleans, La 


Port Arthur, Texas «. Chicago, Ill, 


+ Sharon, Pa. 


Write for free brochure 


For additional information on this 
quality steel drum write to us at New 
York for this full-color brochure, 
“USS Drums—100% Scale-free and 
Rust-inhibited.” 


vss 2RPUMS ae 


“It's Better ta Ship in Steel" 





& USS STEEL DRUMS 
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As a Service 


to YOU 


CHEMICAL ENGINEERING has expanded its 
Readers’ Service so we may speed information to 
you... direct from the manufacturers of products 
described in this issue. Turn to the comprehensive 
Readers’ Service section starting on page 486 with 
its handy, postage-paid reply cards. 


Whether you're interested in one or many prod- 
ucts, simply circle the desired items on the reply 
card and drop it in the mail. 
will be given your requests. 


Prompt attention 








propellers 


MIXING 
PUMPING 
AREATING 


for 
AGITATING 


Send for free Technical Bulletin IP 


(Glumbian 


BRONZE CORP 


Freeport 


Standard for Half a Century 














WHERE To Buy 


Featuring additional Equipment Materials, Supplies and Service for the Process Industrivs 











| TANKOMETER 1G 
CONTESTS ANY OUTANCE AWAY a 





INSTRUMENT CO. 


491 GETTY AVENUE, PATERSON, N. 3 




















Make it a HABIT 


to check this page— 


THIS WHERE TO BUY SECTION supple 
ments other advertising in this issue 
with these additional announcements of 
products and services essential to effi- 


clent and economical operation in the 


process industries. 
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CONTROL ~ - 
SERVICES... 


You'll Find Metalweld Services Ac 


Sound Investment, Not An Expense! 


4. SYNTHETIC RESIN COATINGS — 
Application of Vinyl, Epon, Baked 
Phenolic, Neoprene, Thiokol Coatings 
in the MW Plant and in the field. 
RR siding for lining tank cars. 

« RUBBER LININGS — Rubber and 
Koroseal Sheet Linings applied to 
tanks, pipe, process equipment, etc. 

« METALLIZING — Sproyed Zine and 
Aluminum for Corrosion Protection. 
Metal Spraying to build up parts, 
rolls, shafts, journals, etc. 

4. MW PLASTICOTE LINING — 
Applied to hot water tank interiors 
—elirainates rust — passes inspection 

S. SURFACE CLEANING — Sond anc’ 

nd Steel Grit Blasting in the lorge MW 
he blastrooms or in the field. 
gonsutr BEFORE YOU SPECIFY 

Send Us Facts or Ask for Literature! 


“PROTECTIVE COATINGS DIVISION 
METALWELD, INC. 


Scotts Lane & Cresson Ave 
Phila. 29, Pa + Victor 68-1810 








FEED 
MATERIAL 
BY 
WEIGHT 
THE ° 
MERRICK FEEDOWEIGHT 


MERRICK SCALE MFG. CO, 
171 SUMMER ST., PASSAIC, N. J. 
CONSTRUCTION 


CHEMSTEE COMPANY, INC. 


501 Chemsteg! Bidg., Walnut St., Pittsburgh 32, Pa, 











Send data on Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tanks & flooring 


oS eS 
sees e884 S&S & & & © 


Cc ZONE...... STATE ses 
Fmeeeeeseeesesssssssesasss 
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EMPLOYMENT 


ASSIFIEL 
BUSINESS 


UNDISPLAYED RATE: 
$1.50 a line, minimum 3 lines. 
To figure advance payment count 5 average 
words as a line. 
POSITION WANTED INDIVIDUAL SELLING 
OPPORTUNITY WANTED undisplayed oczertte- 


OPPORTUNITIES 


INFORMATION 
BOX NUMBERS count as one line additional 
in undisplayed ads. 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
layed ads (not including proposals). 





- sae is one-half of above rate, poy 


PROPOSALS, $1.50 a line an insertion. 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., 


EQUIPMENT WANTED or FOR SALE ADVER- 
TISEMENTS acceptable only in Displayed Style. 


SEARCHLIGHT SECTION woveansinc 


« EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 
The advertising rate is $14.75 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. | 


N. Y. 36, N. Y., for November issue closing November 4th 














Project Engineers 


Midwest engineering and construction 
company seeking graduate mechanical 
or chemical engineers with several 
years mechanical engineering experi- 
ence for assignments in recently ex- 
panded process division. These posi- 
tions involve the direction and coordi- 
nation of design, assistance in sales 
pertaining to engineering services and 
the maintaining of good client relation- 
ships. One of the possitions open re- 
quires a man who has had recent ex- 
perience in supervising the design of 
synthetic fiber or rayon producing fa- 
cilities. 


Positions offer long-term employment with 
attractive salaries, paid vacation and 
holidays, sick leave allowance and com- 
pany-sponsored group insurance program. 


If you feel your background qualifies 

for this position, please submit comp! ote 
resume stating experience, education and 
salary requirements. All replies will be 
treated in a . Inter- 
views arranged for qualified applicants. 





P-4074, Chemical Enginee 
130 W, 42 St., New York 36 


ring 
N. ¥ 








SOUTH AMERICAN POSITIONS 


MILL METALLURGIST for large copper 
concentrator, to work directly under Asst. 
Superintendent and be in full charge of 
all testing and research. 


Large Copper Company, Chile, South 
America. 3-year contract. Transporia 
tion both ways and salary while travel ng 
paid by Company. Good opportunities. 
In reply give complete details. 
P-4232, Chemi 
30 W, 42 St. New York 36, 


al Engineering 
N.Y 








CHEMIST 


Te head project for large successful washing ma- 
chine manufacturer in soaps and detergents, water 
softeners, paints and finishes, plastics and rubber 
products. Good prospects 


Salary & Bonus about $13,000 


P-4246, Chemical Engineering 
330 W. 42 St. New York 36, N. Y 











QUALIFIED SALES ENGINEER 
For Isocyanate program. Experience in 
plastics and polyesters preferred but not 
essential. Background in mixing. spraying 
and applying resinous systems desired. 
Training period for proper man. Eventual 
travel. 

P-4240, Chemical Engineering 
330 W. 42 St. New York 36, N. Y, 
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No.): Address to office nearest you 
330 W. 42nd St, (36) 
520 N. Michigan Ave. 
68 Post St. 


REPLIES (Boa 
NEW YORK 
CHICAGO 
BAN FRANCISCO 


(11) 
(4) 





POSITIONS VACANT 


WANTED: GRADUATE Engineers, preferably 

chemical, for both Headquarterg Consulting 
and Field Sales Work. For Sales, should have 
3 or more years successful record. For Consult- 
ing, young men preferred so that our business 
can be taught and they can advance. Write Box 
P-4084, Chemical Engineering. 


| WANTED 


Chemical for 


GRADUATE engineer, preferably 
consulting and fleld sales work. 
Three or more years sales experience desirable 
but not essential. Young man preferred who can 
advance in fast growing concern serving proc 
ess industry. Territory in South and Southeast. 
P-3860, Chemical Engineering. 
CHEMICAL ENGINEER—A Cincinnati ma- 
chinery manufacturer offers an immediate 
opportunity to a sales-minded, college graduate 
with a background furnishing a familiarity 
with emulsifying and homogenizing chemical 
processes. Applicant must be willing to travel 
n the development of a market for entirely new 
and ingenious emulsifying equipment. In apply- 
ing, please state age, education, and supply a 
complete resume of experience, Write P-4108 
Chemical Engineering 
ANALYTICAL CHEMIST B.S. or M.S 2 to 5 
years experience petroleum products, ferrous 
and nonferrous metals and other inorganic 
| materials. Varied work rather than routine, 
Limited supervision. Desire man with some 
engineering aptitude. Please reply stating age, 
education experience and salary required 
P-2984, Chemical Engineering 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $5,000 to $35,000. We 

offer the original personal employment serv- 
ice (established 44 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements, Identity covered, present 
position protected. Ask for particulars, R. W. 
Bixby, Inc., 653 Brisbane Bldg ; Buffalo 3, N, Y. 


SALARIED PERSONNEL, $3,0900-$25,000. This 

confidential service, established 1927, is 
geared to needs of high grade men who seek 
a change of connection under conditions assur- 
ing, if employed, full protection to present po- 
sition, Send name and address only for details. 
Personal consultation invited. Jira Thayer Jen- 
nings, Dept. P, 241 Orange Si New Haven 
Conn 


POSITIONS WANTED 


EXECUTIVE ASSISTANT or Public Relations; 
Desires connection in capacity of executive 
assistant or public relations with reputable 
company in New York City, Brooklyn or Long 
| Island area, Past experience in public relations 
'and personnel with a leading manufacturer 
Presently engaged in production engineering 
and executive management with a private for- 
mula processor Wesleyan Univ. B.S. degree; 
age 44, married, two children, excellent health, 
PW-3868, Chemical Engineering. 


» 
CHEMICAL ENGINEER 

Age 28 Jesire “part 
neering work at home 
and design, N. Y. Metropolitan area 
Chemical Engineering 


SELLING OPPORTUNITY WANTED 


| 
| SALES ENGINEERING Organization with 
wide experience & contacts, wishes to rep- 

resent manufacturer of Heat Exchangers & Al- 
lied Chemical Process Equipment on an exclu- 
sive basis in the Met. New York North, N, J 
and 8S. W. Conn. territory. RA-4272 Chemical 

| Engineering 


B.8.Ch, E,. Family 
time’’ chemical engi- 
in process development 
PW -4271, 
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EXCLUSIVE TERRITORIES 
AVAILABLE 


For firms or individuals to sell and service 
leading manufacturers complete line of 
Corrosion Proof Materials 
and Construction 
On Commission Basis. Locations Avail- 
able: Alabama, Carolinas, Georgia, Ken- 
tucky, Mi ta, i, Virginia, 

Washington State. 
KW- 
520 N. 





4227, Chemical Engineering 


Michigan Ave. Chicago 11, ILil 








SANITARY ENGINEER 


Opportunity available for Sanitary Engineer in an 
expanding pulp and paper mill located in eB . 
Middle Atlantic States. Age 25-35 year - 
rienced in paper mill wastes, stream olution "and 
similar experience. Good 
salary and advancement. Send resume of educa- 
tional background and industrial experience. All 
replies confidential. 
P-3527, Chemical Engineering 
820 W. 42 St., New York 36, N. ¥ 








NUCLEAR PHYSICS 
PROJECT ENGINEER 


Manufacturing company, sales about $150.000,000 
seeks competent project engineer with successful 
experience in the field of nuclear physics. Com- 
pensation will be made attractive to qualified 
candidate. 

P-4245, Chemical Engineering 

330 W. 42 St. New York 36, N. Y 








CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 


Call, write or wire 
GLADYS HUNTING (Consultant) 
EMPLOYMENT COUNSEL, INC. 
7 W. Madison St. Chicago 2, Ill. 











CUSTOM REFINING 


FACILITIES . .. 
AVAILABLE 


@ All Types of Crude Mixtures 
@ By-Products, Residues, 
Wastes 


WANTED 


CHEMICAL & 
ENGINEERING CO., Inc. 


Son 426 N. J UNionville 2-7360 


VUrion 





BUSINESS OPPORTUNITY 
The Owner of a well equipped Chemical and Bac- 
teriological Laboratory located in a reeiey grow. 
ing industrial city, whose industries he has been 
serving for twenty years is willing to sell a half 
interest in his consulting and analytical business. 
Business has doubled in volume over the past two 
years. For varticulars write to: 
BO-2702, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, I 
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SEARCHLIGHT SECTION 


ONLY ‘CONSOLIDATED’? GIVES YOU 
SUCH COMPLETE SERVICE 


24-HOUR 
DAY, NIGHT AND 
HOLIDAY SERVICE 


“Consolidated” gives you thes 
facilities of the country’s largest = 
rebuilding Shop for ASME-U69=— 
code work. We recondition= 
thoroughly and promptly HEAVY — 
PROCESSING EQUIPMENT. We — 
also repair and build Pressure 
Vessels, Jacketed Kettles, Vulcan- 
izers meeting code requirements. 


pre 


"Condenser Retubing and 
Repairs ! ? 


Call the Largest 
and best equipped 
repair service 
in the country 


For condensers—or any other 
equipment with tubes—you 
want experience and depend- 
ability in a service organiza- 
tion. That's where we shine. 
We have the special tools that 
get hard jobs done fast. For 
instance, on the condenser 
shown above, 3520 cupronickel 
tubes were supplied by us out 
of our vast tube stock and were 
installed by us in about 68 
hours! 


TUBULAR 
EQUIPMENT 


We have on hand one of the larg- 
est stocks of tube sheets, cupro 
nickel, admiralty and aluminum 
tubes, plain and finned, enabling © 
us to give you immediate service. 
Repairs may be done in our shops © 
or our crews will visit your plant = 
for retubing and repair of Heat” 
Exchangers, Condensers and other ~ 
types of tubular equipment. 


METAL SPRAYING 


y equipped to do metal 
=spraying in a broad variety of 


Our expert crews go anywhere, any day, any hour. So next time you're in trouble and 
want out fast, at low cost, write, wire or phone Maintenance Division. 


a ttn tte tnt tnt tn ttn tntn tn tet tntntn te tnt tnt tnt tnt tntntntntntn tn tr tnt tn tndn tp tn tn tn tp tn tp tp 
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NEW EQUIPMENT 


We also manufacture 


CONDENSERS 


MORE ECONOMIES 


1—Read Standard horiz. dbl. ribbon 
Mixer, center disch. 8’ x 36” x 42”, 


i! 
= 
o 
_2 
= 
oe 
~ 
. 


HEAT EXCHANGERS 
PRESSURE VESSELS 
ROTARY KILNS, DRYERS AND 
COOLERS 
ROTARY MIXERS AND 
BLENDERS 


Ask us to quote on your requirements 











BEST BUYS 


3—212 Sweetiand Filters. 


2—Baker Perkins $.S. “Termeer” Cont. 
Centrifugal, Model S-12-SB. 


1—Monel Enzinger jack. pressure Filter, 
8 Ivs. 2.8 cu. ft. cake volume. 


6—Sperry 18° x 18” iron recessed 
Filter Presses, 12 Chambers. 





2,000, 480 gal., practically new. 


1—Day 230 Imperial dbi. sigma biade, 
jack. Mixer, 75 gal. 


3—Colton 512 single punch Tablet 
Machines, M.D. 

3—3’ x 50’ 
Coolers. 


2—tLink-Belt Co. S/S 5'2” x 16’, No 
502-16 Roto Louvre Dryer. 


2—CME Cont. S/S Conpnem, 
bow!, 21” & 30” 


Rotary D. H. Dryers or 


Solid 














MEMO...... Sell your idle 


machine —or entire plant quickly 
and confidentially. Send list today. 


fil PAREERMRBLAAA AEA FHL: 2 


metals at our plant or on your 
g Premises. 


5 our 37 years of experience in re- 


- building and furnishing a broad 


line of EQUIPMENT to the PROC- 
ESS INDUSTRIES is your best as- 
surance of satisfaction. No matter 
how urgent your requirements, we 


‘are ready to serve you. 


MURBIASEEEASAUSAARUAAY LAME RARE ONS ASEAN AA E 


Phone, wire or write 
MAINTENANCE 
DIVISION 


for Prompt Service 


DAY, NIGHT AND 


HOLIDAY SERVICE 
NV TEL BArcloy 7 -0600 


) CONSOLIDATED praovers cr wc 


ON OBSERVER HIGHWAY, HOBOKEN,N. J. Tel.:HOboken 3-4425 
SPACE PREVENTS COMPLETE LISTING @ WIRE @ PHONE e@ 


Cable Addres 
Hoboken, N J 


OR WRITE 


Equipment” 
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SEARCHLIGHT SECTION 


MODERN REBUILT EQUIPMENT up 


Specially Priced For Quick Sale 


MIXERS 
650 to 850 gal. Jacketed Mixing Tanks. 
Day 35 to 75 gal. S. J. Imperial D. A. 
Mixers. 
Day 650 gol. 
Mixer. 
Koven 2000 gal. Spiral Jacketed Mixer. 
Stokes, Day, New Era, Hottman Mixers, 


from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 


Baker Perkins, Day, Readco Heavy Duty, 
Y% to 160 gals., Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 


Gemco 56 cu. ft. (66”) Double Cone 
Blender. 


Day, Robinson, 
Powder Mixers. 


OVER 5,000 MACHINES IN 


Jumbo Steam Jacketed 


15 to 10,000 Ibs. Dry 


LABELERS 


Resina LC, Capem, Elgin Cappers. 

Burt, Kyler Wraparound Labelers, to gal. 

Pony M, MX, ML, World, Ermold, Pneu- 
matic Semi Automatic and Automatic 


Labelers. 
FILLERS 
Ptaudier King C9 S. S. Rotary Filler. 
S. & S. Gl and HG88 Duplex Auger 
Fillers. 
Carter Vacuum Powder Filler. 
Triangle Elec-Tri-Pak G2C, A3A Fillers. 
Filler 1, 4-Head, Elgin 5-Head and Hope 
6-Head Stainless Steel Piston Fillers. 


PACKAGING 


Standard Knapp 429 Carton Sealers. 
Pneumatic Scale Cartoning Line. 
Miller, Hayssen, Package Machinery, H-S 





Oliver, 





Campbell, Transwrap Wrappers. 
STOCK—INSPECTION INVITED 


Complete Details and Quotations Available on Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette Street 


New York 12, N. Y. 


LLLLLALLLLLA ALASKA BGK AN SGM 


Established 1912\yen) 


TABLET MACHINES 


Colton 2, 3 RP Rotary Tablet Machines. 
Colton #51 Singie Punch Tablet Ma- 


chine 


Stokes RB and RD Rotary Tablet Ma- 


chines. 
GRINDING MILLS 


Mikro 4TH, 3W, 1SH and Bantam Pul- 


verizers: Schultz O’Neill Mills. 


Eppenbach V9 Aloxite Grinding Mill. 
Rotex, 


Robinson, Tyler Hummer, Great 
Western, Gayco, Raymond Sifters, all 
sizes. 

MISCELLANEOUS 
Swectland #2, Sparkler, 
Shriver, Alsop Filters. 


Sperry, 





NEW AND GOOD-AS-NEW EQUIPMENT 


1—#10 J. H. Day 300 Gal. Sigma Biade jacketed 


Mixer, 
Duriron Pumps 140 apm @ wy. 
Hardinge Conical Ball Mills 6x22”. 
Btainiess Tank #430 Chrome, vert. 7’xi0' deep 
= Ketties—Stainiess, Copper, Aluminum. 
Mixer, steam jacketed, 50 gal. Sigma Blade. 
Re bins Vibrex 3x6 Vibrating Sorgen, cone deck 
{—Copper Evaporator, steam jacketed, x3'9”, 
60-—New Pressure Cookers, 18"x18" & be nae 
1|—Buflovak Drum Dryer 5x12’. 
i—Jjofirey Vibrating Conveyor 15’ ig. 12” wide. 
i—Buflovak Jacketed impregnating Tank 42”x52” 
i—4x8 Sturtevant Jaw Crusher, 
i—Ribbon type Mixer, steam jacketed 
2—Buflovak Boutle Drum Dryers 32”x90" 
2—Nash Air Compressors, Type AL -623 
i—Manton Gaulin Staintess Homogenizer, 125 gph 
i—Shriver 18” Aluminum Filter 9-plates 9-frames 


H. LOEB & SON 





i—Rotary Dryer direct fired 54”x30'6”". 
i—Kennedy-Van Saun Rotary Dryer, 4’x40’. 
Davenport Rotary Steam Tube Oryer, 6'x36’. 
i—Gruendier Hammer Mill, 10 H.P.—new. 
2—Ransome Rotating Drum Mixers 9 dia. x 116". 
1—#316 stainless Reactor, 265 gals. cap. jacketed. 
Abbe Pebbie & Tube Mill, 5’x22’—Buhr- ours, ae 
i—Patterson Ball Mill porcelain lined, 17 
i—Patterson Ball Mill 42°x36”" jacketed. 

3—Dopp Kettles with eons. 600 gal. cap 
i—Sparkier 8.8. Filter 18-D-6. 

2—Large Steam sacketed Horizontal Mixers. 
Robinson Pulverizer #20, with 2 motors 10 HP each 
Robinson Ribbon Type Mixer, 30’x10’—like new 
6—Steam Jacketed Blackburn-Smith Filters 
2—Crystallizers—1i0' long 

2—500 ton Hydraulic Presses. 

+—3,000 gal. Jacketed Kettles with Turbo Agitators, 
1—Abbe 140 gal. Pebble Mill, Bubr-stone lined. 


ms 4643 LANCASTER AVE. 
° PHILADELPHIA 31, PA. 














HARDINGE MILLS—Lab. Unit 3’x8’—5’x36” 
—6'x22""—7' x48" 

GEARMOTORS—7'4 ib 350 rpm, New West- 
inghouse Exp. proo 

BLOWERS EXHAUSTERS— 4500-6500-10,000 cfm 
and 6 New Sturtevant 35,000 cfm design 7, 
size 115 

—— PRESSES—C. 1.—12"x12". Shriver 4 

e-36" open-washing 

FORK LIFT TRUCK Hyster 
New engine, pneu, fires 

CRUSHERS, JAW-—— 11x26 Champion. 

HAMMER MILLS—Wms. Reg, #1—8x14 & GA 
30, 24x30 (125 HP). 

BALL MILLS—514x22, manganese liners, 200 
HP Synchronous motors 

COMPRESSOR 200 cfm D/C to 40 HP Motor 

MIXERS——Robinson Double trough 15x10’, 
w & P 50 gallon double sigma, Simpson 

Lancaster 4% EAG w/motors. 

putvekizen. —Sturtevant #1 Ring Roll w/25 
HP motor 

PEBBLE MiLt—4 gallon lab.—-100-225 (one 
new) and 1600 gal. porcelain lined 

NASH HYTOR VACUUM eee 673—MD 
623—H 5 all with mo 

ORE CONCENTRATING PLANT—15 TPH + 
New eperating. 


LAWLER COMPANY 


Durham Avenue apartan, N. J. 
Metuchen 6-0245 


75002 capacity, 
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' cltenaslieeetianestioneteetieetamntiestametaenteestee teeta teeta 


DEPENDABLE PROCESS EQUIPMENT 


All items In Stock . . . Ready for Your 
Inspection And Immediate Delivery 


S$ 8. Steam jacket kettles up to 1000 gal 
Powder mixers 50 to 5000 pounds 
Charlotte Colloid Mills, M3 & M50 
5 Spout SS Paste Filler, Automatic 
Pfaudler 10 gal. jkt. glass lined reactor, agitated 
Proctor & Schwartz Dryer, Gas Fired, 100’ tong 
Automatic Large Tube, Crimper & Closer, 

8. S. Tanks £0 to10.000 gal. agitation avaii 
Boilers 2 h.p. to 1000 h.p. Oil or Gas Fired 
Mikro Puiverizer 4-TH with extra screens. 
Lehman 5-rolt Mill 12” x 36” water cooled 
Tothurt 48” Centrifuge. 

Laughlin Goatinnees Filter 

Link Belt Shaker 4’ 

Proctor and Schwartz 84 tray dryer, and 5, 40 trays 
Portable Eiectric Mixers 1/3 to 3-h.p 


We Buy and 
Sell 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Catt, wine, | 
Complete Plants WRITE 
j 
| 
| 
| 
| 
| 
| 
2 


or Single Items YArds 7-3665 


NEWMAN TALLOW & SOAP MACHINERY CO. INC. 


OF ee.eHte om +e 
1051-59 WEST 35™ STREET 
CHICAGO 9, ILLINOIS 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
Tablet Presses single & rotary. 
| 
| 
| 
| 
! 
| 
| 
| 
! 
Ll 


November 1954 


KILNS: 4'x28', 6’ at - poe 8'x1258’ * efi 
DRYERS: 4x20’, 5’x 50". 5'x35 

HAMMER MILLS: Jr ies! Sex 48, 75 uM. 

40’ uae gooe 3 TRAY 4 COMPARTMENT “anion: 


_poor : THICKENERS A-26', Dia. Dee 
Be ia BOWL 3'x24’, 10’ 40" CLASS! 
BALL MILLS 5S’x18’, S’x14’, 10’, 6’x7’, 6'x8', 
6'x10', 6'x12', 86 marcy: 7x6, & 7x5. 
HARDINGE “rps 10'x48" 'x48". 6'x22”. 


STANHOPE, 60 E. 42nd St., N. Y. 17, N 











SAVE 50% OR MORE 
ON GOOD USED BUYS 


1—Blaw-Knox 110 Gal. gy pes 2000 psi. 
1—Monel Autoclave 4’ x 4’-6" x 5‘-5” 
1—Keeler C.F. Boiler 350 H.P, 160 w. P 
1—Bird Sus. Cent. 48" S.S. Perf. Basket. 
1—Tolhurst 26” §.S. Sus. Cent. M.D. 
1—Buflovak 6’ Vac. Crystallizer. 
1—Swenson Rubber Lined Cont. 
Cooling & Crystallizing Bodies 
Crystals per hr. 
1—Al. Nell 4’ x 9‘ Double Drum Dryer. 
1—Buflovak 20 Shelf Vac. Dryer 42” x 42”. 
3—Stokes #138F Vac. Shelf Dryers 24x24”. 
4—Devine 17 & 20 Shelf Double Dr. Vac. 
Dryers 59° x 78 
1—Sperry 24” Prete "40 Ch. 2” Cake. 
3—G.L. Reactors, 50, 100 & 500 Gal. 
4—Spiral Mixers 1000 to 40007. 
1—B.P. 20 Gal. D.A. Jack. Mixer 10 H.P. 
1—Micro 2TH Pulverizer 15 H.P. motor. 
2—P tary Cutters 12’ w/10 H.P. motors. 
4—Noball S'‘ters to 40” x 120”. 
1—Jeffrey-Traylor Screen 30” x 36” Stain- 
less Steel—NEW. 
1—Stokes B-2 Rotary Tablet Machine. 
1—S.S. Tank 2100 Gal. Horiz. 


Vacuum 
1670+ 


We buy single items to complete plants. 


‘The MACHINERY & EQUIPMENT Corp. 


$33 West Broadway New York 12, N.Y 


GRomercy 5-6680 





CHueMICAI 








I.NGINEERING 


CHEMICAL ENGINEERINGC—November 1954 





Lot of Miscel. Items—Tanks, 


LIQUIDATING 
LITHOPHONE MFG. PLANT 


located in Delaware. 


1—Traylor Rotary Kiln 10'6” 
dia. x 112’ 

1—Allis Chalmers 6’ dia. x 16’ 
steel lined continuous Ball Mill 


3—Patterson & Abbe 4'6” dia. x 12’ 
cont. Pebble Mills 


3—Charlotte Colloid Mills, model #50, 
75 HP motor 


1—-Bird solid bowl Centrifuge 36” x 50”. 

10—Muffle Furnaces 24” dia. 
x 8'6” long rotary chrome 
nickel alloy tubes 

5—Trough Belt Conveyors, 22’ to 99’ 
long 

5—Pan Convéyors, 12’ to 95’ long 


1—Pivoted Bucket Carrier, 185 ft., 16" x 
18” piv. bkts. 


long 


Crushers, 
Bins, Pumps, etc. 





LIQUIDATING DISTILLERY 
Cleveland, Ohio 
36" dia. Copper Beer Still and Bubble 
Cap Columns with condensers 


8800 gal. Vacuum or Pressure Cooker 
with agitator and vacuum pump, 
ASME 85# 


10 Copper Tanks-——450 to 2300 gal. 


Pumps—-Coolers—Grain equip., etc. 


SEARCHLIGHT SECTION 


IT WILL PAY YOU TO 
INVESTIGATE OUR 


LARGE STOCK 


6—Atm. Double Drum Dryers, 
22” x 38”. 24” x 60”, 42” x 
120” 400’ T316 St. St. Pipe 
2%” 

1—Feinc Rot. Vac. Filter, string 
disch.. encl. housing, 4’6” 
dia. x 6’ alum. 

6—Shriver 30” x 30” C. I. Filter 

Presses, open delivery 

Sperry 15” aluminum P & F 

Filter, 29 ch. 

1—Stokes DD-2 Rotary 19 punch 
Pellet Press 

2—W & P 100 gal. Sigma Blade 
Jktd. Mixer 

1—Day 10 gal. St. St. Sigma 


2—S. S. % gal. Autoclaves, 
2000# pr., Agit. 
15—Distillation and Solvent Re- 
covery Columns—8” to 72” 
dia. — Aluminum, Copper, 
Steel, Stainless Steel 
1—Sharples 16P St. St. Centri- 
fuge 
1—A.T.&M. 48” Susp. Centrifu- 1 
gal, Perf., St. St. Fume Tight 
1—Bird 48” Susp. Centrifugal. 
Perf., T347 St. St. 
2—DeLaval ADVK-6 Stainless 
Steel Yeast Separators 
2—-785 sq. ft. T316 St. St. Heat Blade Jktd. Mixer 
Exchangers ‘2—Pebble Mills 6’ D x 8’ L. 
5—1200 sq. ft. Steel Shell & 20—Aluminum Tanks—500 to 
Tube Heat Exchangers—Un- 6000 gal. 
used 30—Welded Steel Tanks—-3800 
1—Stokes 3’ dia. x 15’ L Jack- to 15,000 gal. 
eted Rotary Vacuum Dryer 30—Agitator Drives 3 to 40 HP 














ANOTHER SALE 
DISTILLERY EQUIPMENT 
Louisville, Ky. 

60° dia. Copper Rectifying Column 

Raymond Flash Dryer 12’ dia 

Rotary Steam Tube Dryers 4’6” x 40’ 

42" x 120" Double Drum Dryers 

(10) Spiral heat reclaimers or ex- 
changers—-100 & 200 sq. ft. 

(9) 107,000 gal. Vert. Steel Tanks 

(3) 20°6" D x 666" H Steel Grain Silos 

Rotex Screens 40” x 96", 48" x 96” 

Bucket Elevators, Screw Conveyors, 
Blowers, Pumps, Condensers, Yeast 











Tanks, etc. 











HQ. FOR STAINLESS 
STEEL EQUIPMENT 


USED EQUIPMENT IN STOCK 


50—S.S. Storage Tanks from 15 gal. to 8000 gal. sizes 
15—S.S. Pressure or Vacuum Tanks from 9 gal. to 1100 gal. sizes 
20—S.S. Shell & Tube and coil type Condensers and Heat Exchangers from 14 to 
785 sq. ft. 
50—S.S. Jktd. open top Kettles from 35 gal. to 500 gal. 
4—S.S. Jktd. agit. closed Reaction Kettles, 100, 450, 550 gal 


CONVERTING OR CHANGING EXISTING EQUIPMENT— 
(Your own equipment or our stock)——Can be done in our own 
shops utilizing good used or surplus new materials 


FABRICATION—(IN OUR OWN SHOP)—Heliarc welding. 
Water-quenched stabilized welds. Large stock of type 304 and 
type 316 sheets and prefabricated tank sections and heads 
carried in stock assuring quick delivery of tanks 





> 





Equipment 
Bought & Sold 


Phone 
ST evenson 4-7210 


Cable—PERI 


Chicago Branch 
617 Davis Street 
Evanston, Ill. 


Phone 
Davis 8-0926 


1413 N. 6TH ST., PHILADELPHIA 22, PA. 
TSHNNDUGOUOUSSUUUGUUONUOOAGCEUOESUUOUCONUOOGUUNEEOOOUOOOOGSHOOOOCGOONOOOUOOSSNOOUCECOSENOOUOOCCOUOOOOOUCUCOONOUCCCUOOOOCOOUCOOOUCROOOOOCCSENOOOUCCEOOOOOCOGOOHOOOEFE 


sunnnine TTT , pr 
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SEARCHLIGHT SECTION 


FANS... BLOWERS... EXHAUSTERS 


NEW AND REBUILT 


30% to 50% Savings — — Stock Shipments 


Whether you need 1 cu. ft. of air or 100,000—we have 
the blower that will do it. 28 years of exclusive rebuild- 
ing of this type of equipment enables us to “fully 
guarantee” all equipment. Send us your requirements 
or write for complete listings. 





ROTARY 
POSITIVE BLOWERS 


Max. ax. 
pea KE SIZE zy PE Pgees. 3 
pote-Conu f 
puoctie  iexg xB 3: STEEL PLATE EXHAUSTERS 
OD. 4 ‘ a 
7 AF 5 ‘ , 5 Wheel Inlet 
MAKE SIZE TYPE Diam, \ 
Rootse-Conn y , 5 2! a te 100 Des. 3 72% 
Roots-Conr , hs 8 evan 
Roots ‘onn proertonn Y é 30% 
ae kh. ae 2 SRM Make. Size = 2 18 23% 
Sutorbilt ' ; ) 27% General Blower i 0 i ‘ 
: 5 ngersoli Ranc 8377 f y } 2 
Roots-Conu ; i RCR 6 spencer 1515 -H ‘ ‘ ' ey 4 2 i 
3 : ° 5 3220 & 20 ‘ ‘ 1 cLA K 
RCDH 7.6 14050 |G Alien 8 Billme yer Ds Be Gen. Blower 18s 
“ American 1 
CENTRIFUGAL FANS faite Sturtevant 
37k) T 3 American 
MAKE - YH 1) 731 American 


American... 1 
ervonn 9g ") “a 
a“ Ff GUARANTEED 


3 
t 
9 
8 
8 
5 
; 


= 


Bayley. ee re ee 39% We feature all leading makes 
Sturtevant 6 : ‘ ° 


IMMEDIATE WM. W. MEYER & SONS, INC. 
DELIVERY 8243 ELMWOOD AVE., SKOKIE, ILL. 
Chicago Suburb Chicago Telephone — KEystone 9-8260 





aE PACKAGE TYPE—WATERTUBE 
DRYERS — SCREEN BELT BABCOCK & WILCOX 
INTEGRAL FURNACE TYPE 


One 8 ft. wide by 87 ft. centers 15,000 #/Hr —250# w.P 


One 8 ft. wide by 48 ft. centers . 
Gas - Oil Fired - with Motors & Controls New Tubes—New Refractories CALL 


P. O. Box 431, San Bernardino, Calif. sow te rik wong Fa rh 36, N. ¥. AMERICAN AIR of JERSEY 
AIR FOR SALE or RENT 
Since 1902 
GAS @ DIESEL e STEAM e ELECTRIC 


FO R SALE New and Quality Rebuilts 


STATIONARY 


DUPPS SOLVENT EXTRACTION PLANT REE Garesrigestar se 


125 PSI 8x7 Joy WG-9—40 
j and Eleo—50 HP 


(L H Sh T 125 ESI TOxit Worthington HE. 
‘ x orthington 
ocation erman, exas) 5 PS! {2x7 Gardner er RX 
) 100 PSt 12x10 IR-ER- 
125 PSI 1 %xt0 fegorestt Duplex 
55 PSI 17x13 Chicago T-B 


. - 

Will Sell As Unit Or Separately oak emg come ll 
AFTERCOOLERS © AIR RECEIVERS 
1—Dupps Style A-717 Agitation & Mixer PORTABLE 
1—Dupps Style E-9 Still & Condenser bledeny (Gas). 
1—Dupps Style E-18 Solvent Water Separator Wicthinston (Gas de Diesel 
1—Dupps Style E-19 Scrubbers & Stripper dey eras Fore UBI oH 
5—5200 gal. Solvent Settling Tanks wertinetee {Bina} 
1—Sheet Metal Armco Bldg.—30' x 40’ x 24’ VACUUM PUMPS 

14x5 Penn—i5 HP 
Inspection by Appointment 300 lik Warthineton a0 HP 


Joy w/Buda Power Unit- _ 
10x4 Ingersoli—i0 HP 

p 
30 & 30x12 Ingersoll XVH 














Ooonoeso 
AAAAAAART 
PS tt+ttt + 4 








Inquiries Invited 


MRS. TUCKER'S PRODUCTS _eimerican 


Division of Anderson, Clayton & Co. 
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CHEMICAL 


DRYERS—KILNS 
4—Reeves 7’x160’, 7’x20’5¢” shell. 
1—Vulcan 8’x125’, 34" shell. 
2—Allis Chalmers 9°x80", 5¢” shell. 
1—Cummer 5’x40’ Rotary Dr 
1—Vulean 41/2’x50’ Rotary ‘Beyer. 
3—Link Belt Hersey Rotary Dryers 3'x24’, 
3’10x16', 7'5’’x20’, SS. 

4— Louisville Steam Tube Dryers 6’x50’, 
6x35‘, 4°x40’, 

5—Devine Vacuum ry Dryers with 20, 17, 
14, 9, and 6 shelv 

2—Struthers Wells S15" nickel clad Rotary 
Vacuum Dryers. 

1—Stokes 30’’x8’, 3’x15’ Rotary Vac. 

4—Buflovak Double Drum 32’'x100”, 36x84" 
32x72", 32°x52”. 

— 2’x4" Vacuum Drum Dryer 316 


2—Buflovak 6’ dia. Crystalizers. 
1—Buflovak 6’6’’ dia. Vac. Crystalizer S.S. 


FILTERS 


2—Oliver Monel 8’x10’ Rotary-Vacs. 

1—Oliver S.S. 8x6’ Rotary Vac. 

2—Eimco 8’x8', 4’x5’ Rotary Vacs. 

8—Oliver Rotary Vacuum 11'6’x18’, 11'6’’x 
14’, 8’x12’, 8°x10", 8’x8', 8’x6’, 3’xl’. 

1—Swenson 4’x2' nickel Rotary Vac. 

2—Sweetland #12 with 72 and Lol a gee 

1—Sweetland #5 with 15 S.S 

1—Niagara type Horizontal Fliter “O75. sq. ft. 
8.8. jacketed. 

l1—Niagara #140-36 all 316 S 

1—Niagara 7110-20 with 12 ss ‘leaves. 

1—Sparkler 733-S-17 steel. 

1—Sparkler #14-D-4, 316 58.5. 

1—Shriver 36° P&F 42 chambers. 

4—Shriver 30” P&F 30 chambers. 

8—Sperry 24” P&F 16 chambers 

2—Sperry Aluminum 30” and 24" P&F. 

Hp awed | 36” P&F 4 eye, heresite coated. 

2—Sweetland #3 all stainless, 12 leaves. 
12—Filter Press Skeletons, all sizes. 


CENTRIFUGALS 


1—Bird 48°’ Suspended Monel. 

1—Bird 40°’ Suspended 347 8.5. 

1—Bird 40’ Suspended, rubber covered. 

1—AT&M 36" center slung, pe covered. 
ded, stee 


ded 








steel. 
2—Tolhurst 30” center slung, steel. 

1—Bird 18’x28’ Continuous 316 8.5. 
— Nozlejector DH-2, 304 S.8., 15 





2—Sharples C-27, C-20 stainless steel Super- 
D-Hydrators. 

2—Sharples #16P Monel and S.S. Super 
Centrifuges. 


PULVERIZERS—CRUSHERS 
1—Devine 5‘x10’ steel, jacketed Mill. 
2—Raymond 3 and 5 Roll High Side Mills. 
4—Hardinge — 4\'x16", 5'x22", 5’x36”, 
6’x22", 10’x4 

4—Patterson ox8", 5’x6’, 4'xS‘', 3’x4’ brick. | 
lined Pebble Mills. 

1—-National 10°x20°’ 25 HP, 
motor. 


two-roll Mill, 


SEARCHLIGHT SECTION 


LOOKING FOR THE BEST? 


buy BRILL 


that's all you need to know 


| 
LIQUIDATION 


Texas Petrochemical Plant 
Full Details on Request 


TOWERS AND COLUMNS 


6—Stainless Steel 8’x61'6", 7'x25’6"’, 
x70’, 2'x39'. 


3'6"'x63’, 26x60", 2’x75’. 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
“4 
| 
| 
Complete Oxygen Plant rated | 
at 175 tons per day 95.5% 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


pure oxygen. 











HEAT. EXCHANGERS— 
CONDENSERS 


2—1440 sq. ft. 304 S.S. 75# PSIG, oe" F. 

3—1345 sq. ft. steel, 707 PSIG, 300°F. 

2—1125 sq. ft. steel, 8504 PSIG, 900°F. 

9—Kettle type reboilers, steel & 8S, 1250, 
1125, 750, 660, 400 & 340 sq. ft. 

58—Atmos -—— heat exchan = — 
304 S.S., 715, 477, 358 & 10 


OTHER ITEMS 


1—-Union Boiler 300 HP, 200% W.P. 
2—Oliver 8’x10’ Monel, Rot. Vac. Filters. 
10—6’x30' ASME Horizontal Storage 
Tanks, 75 pressure. 
ioe ba —~ hee Pump 10,500 | 
4—IR 24°" ‘Coatelie agai Pumps 8000 GPM 
Engine operate 
| 90—Centrifugal Pumps 112"’x1” 
steel and stainless steel. 
| 3—LR. Propane 
| driven 5410 per hr. | 
2—Clark Bros. gas Engines 4100 CFM 
| model MA-4 150 BH 
| 
| 
| 


to 8x6" | 


Coenpressecs steam | 


3—High Pressure Furnaces Natural 1 | 
fired, 212 to 15 million BTU per 

1—Blaw Knox 13,000 es steel welded | 
Pressure Tank 200 PSI | 








NEW COMPRESSORS 


2—In aroor Dao ae Compressors 3580 
U fed PRE-2, size 30’’x 

18° ase 200° R with LR. Class 
1210-HM-2 Aftercooler with conden- 
sate traps, control, 600 HP G.E. Syn- 
chronous motor, exciter and panei, 











le 
NEW EQUIPMENT =} 


Contact us for your fabricating work 
from single items to complete plants. 
We specialize in construction of all 
types of Tanks, Kettles, Reactors, 
Condensers, Evaporators, Stills, etc., 
in all metals in accordance with 
ASME and API Codes. We also can 
rebuild your 


2—Premier Colloid Mills 8” dia., 8.8. 

1—Jeffrey 30x24" Hammer Mill, Tyre, 

3—-Raymond, Gayco Separators 12’, 

1—Rietz 12° Disintegrator with 
motor, 

4—Mikro Pulverizers, #2TH, #1SH, #181 
and Bantam, 


SCREENS 


1—Patterson single deck 40’’x84" 38.58. 

1—#42 Rotex double deck 40'x84". 

1—#11 Rotex single deck 20x48". 

1—#23 Rotex three deck b. 80". 

4—Tyler Hummer 4'x15’, 4’x10’, 4’x5’ single 
deck with V-16 Vibrators. 


MIXERS 
2—Banbu 


3A. 
4—Baker phoky 300, 100, 50 and 1 a 
sigma blades, jacketed, steel and § 
1—Baker Perkins 50 gal. JEM, 50 HP. 
4—Baker Perkins, 2 gallon, talons steel. 
1—Readco 1 gallon, 8.8. Vacuum. 
1—Robinson 4000} steel powder. 
6—Rodgers 400 to 3000 powder. 
4—Simpson mage Mixers #40. 
8—New Portable Agitators 4 5 HP. 
4—Day, Ross 8 and 50 gal. Pony. 


KETTLES—STILLS— 
CONDENSERS—TANKS 


2—-Piaudler 1000, 500 gal. ore lined, 
jacketed, agitated Reactor 

2—Blaw Knox 800 gal. 8.8. “opiates Re- 
actors 100 int. press. 

6—Evaporators, ~~ and multi-effect 300 

to 14,000 sq 
Foster Whebler K bate Heat Exchangers 
Unused. 

o—heas Piicitesaoe, 838. 50 to 100 7 ft. 

5—Buflovak Condensers 20 to 90 s 

2—Groen 125 gal. 85. jktd., . gitated 
Kettles. 

1—2800 gal. 316 8.8. Tank with coils. 

3—2300 and 1400 gal. Aluminum Tanks. 

6—Glass-lined Storage Tanks 6000 and 


MISCELLANEOUS 


7—Stokes Vacuum Pumps 10 to 100 cfm. 

4—Stokes DDS2, DD2, D4, D3 Rotary Tablet 
Machines. 

1—Kux Rotary Tablet Press Model 15-25. 

10—Nash Pumps T1812, TS8, H8, H7, L3 
MD571, #4, #2. 

2—Cumberland #0 Rotary Cutters. 

4—Olivite, Duriron rubber YS stainless 
steel Centrifugal Pumps 1” 








IF YOU DON’T SEE 


IT LISTED—ASK FOR IT—WE HAVE IT 





TEXAS OFFICE—4101 San Jacinto St., 


BRILL 


Write 


a (Yy 


a 


wire or phone us 


Houston 4, Texas—tTel.: 


Justin 6032 


EQUIPMENT COMPANY 


2401 THIRD AVENUE, NEW YORK 51, 


N. Y. 


Bh csmsaem CYpress 2-5703 + Cable: Bristen, N. Y. 


or complete information Send us 
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your 


surplus equipment 





SEARCHLIGHT SECTION 





AGITATORS 


9—Alsop 5 hp. explo. proof, 420 RPM. 
3—Alsop 3 hp. explo. proof, 420 RPM. 
7—Alsop 2 hp. explo, proof, 420 RPM. 
4—Alsop 1 hp. explo. proof, 420 RPM. 
2—International pa ote 1725 RPM. 
1—Porter 1 hp., PM. 
1—Lightin % “tgs “735 RPM., TEFC 
1—-Lightin 2 hp., 430 RPM., TEFC. 
1—Lightin 2 hp., 1140 RPM.. TEFC. 


CENTRIFUGALS & CLARIFIERS 


2—DeLaval 84-51, 3 hp. motors. 
1—DeLaval SVK54 — 10 hp. motor. 
1—DeLaval 94-21 with 5 hp. motor. 

1—T 32” pend rubber cov- 


ered. 
1—Toih 





t 18” pended, st. steel. 


DRYERS 
1—Porter Devine’ 2 x 4° vacuum drum, 316 


5.8. 

2—6 x 50° Lacy direct heat. 

i—Bufialo Vacuum Shelf, 5 42 x 42” 
shelves. 

1—7’ x 80’ direct heat. 

1—3’ x 24’ Hardinge direct heat. 


FILTERS 


- 4 Fra 4 hosphur bronze. 
mone! metal. 
wood. 





7—Internal Tibaecfitens, Sparkler. 


KETTLES 


1—Devine 1500 gal. jack., agit. 
15—-St. Steel jacketed, 20 to “100 gal. 
4—St. Steel agitated Cookers 


cash. Send us your listings. 


818 West Superior St. 
Telephone: Seeley 8-1431 





DEPENDABLE EQUIPMENT 
FROM LOEB— 


MILLS & PULVERIZERS 


3-roll Day 5 x 12, 12 x s, x 40”. 
Hammer: Williams BX, 60 

Hammer: Williams #2 4% 40 hp. 
Hammer: Jefirey 30 x 24 type A, 40 hp. 
Hammer: Raymond 16’, 71/2 hp. 
Pulverizer: Micro 2DH, 10 ‘np: * (New). 
Pulverizer: Micro 2TH, 15 hp. 
Hammer: Gump Bar-Nun, 20 hp. 
Attrition: Sprout-Waldron 36”, 50 hp. 
Pebble: Abbe porc. lined, 50 -_ 
Pebble: Abbe buhr. lined, 100 gol. 
Pebble: Patterson buhr. lined, 220 gal. 
Pebble: Hardinge buhr. lined, 5’ x 36” 
Imp: Raymond #40, 50 hp. 

Colloid: Charlotte W-10, st. st., 1 hp. 
Colloid: Charlotte 10, st. st., 3 hp. 
Colloid: Premier 3” s. st., ig hp. 
Colloid: Premier U-3, 71/2 hp. 


MIXERS 


4—Baker-Perkins 100 gal. jacketed. 
7—Double arm sigma blade os. 100 gal. 
14—Single arm sigma blade 30-100 gal. 
18—Dry Powder—1! to 77 cu. ft. cap. 
3—Day, Ross 40 gal. pony. 

1—Olsen 6 Tilgner 100 gal. change can. 
6—Olsen & Tilgner 100-150 gal. lead-color. 


MISCELLANEOUS 


Feeders: Syntron Vibraflow F-22-new. 
Rotary Cutter: Ball & Jewell #12, 20 hp. 
Condensers: Tubular st. st., 16 sq. ft. 
Heat Exchanger: Karbate 16.5 sq. ft. 
Tubular Heater: CP. st. st., 65 sq. ft. 
Scales: Hopper batch type 50-2000 lb. 
Dust Collector: Pangborn 2500 CFM. 
Screens: Rotex 40 x 84°’, 42 x 48”. 
Pumps: Centrifugal, rotary and gear, 
vacuum—large stock. 


We are always interested in purchasing your surplus equipment for 


LOEB EQUIPMENT SUPPLY CO. 


Chicago 22, Ill. 
Our 31st Year 


STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USED — 38000 
gallon capacity. Weided construction — 
Fully insulated. Equipped with man- 
head. Suitable for milk, food producta, 
lily white chemicals, solvents and fine 
lacquers. 


VARNISH TANKS — USED 54” diameter 
x 14'6” high (or long) 4” Steel — Weld- 
ed construction — 1700 gallons. 

MISCELLANEOUS TANKS—Various sizes 
and types. 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
co 


332 South Michigan Ave. 
Chicago 4, lil. 


Telephone: Wabash 2-0250 








FOR SALE 


APV Heater, 8 pair 8.8. Piates, 200 G.P.H 
Double Effect S.S. Evaporator. 

Buflovak 8.8. Dorey D er, 500 Ib per hr. 
32” x 52” & 36” x ‘ouble Drum D . 


7 

26” Contrituga al Extractors, copper baskets. 

Model 148C — ~— ‘eee Pump, 1% H.P. 
3 H.P. Freon Compressor Un 

35 H.P. International ‘Boiler, on Fired. 
Fitzpatrick ‘“‘M'’ Hammer Mill, I H.P., 8.6. 
30 Ton Howe Suspension Tank Scale. 


Send us your inquiries 
LESTER KEHOE MACHINERY CORP. 


| East 42nd Street ew York (7, N, Y. 
MUrray Hill 2- sete 











SAVE UPWARDS OF $75,000 
140,000 #/Hr.—450# W.P. 
NEW—UNERECTED BOILER 

COMBUSTION ENGINEERING CO. 

Type VU-50 with Waterwalls 


FS-4250, Chemical Rosine Ss 
330 W, 42 St. New York 36 











More For Your Money 


® reine 5’ x 4 S$ $ Vacum eoatiguens Filter 

& Poddbiciniak Model 9000S, § S$ Centrif - e 
6000 Gal Inconel Pressure Tank with coi 

% 2500 Gol Incone! Pressure Tank with coil 
2—650 Gol S $ Tanks with agitators 

%& 5000 Gal $ $ Tank with coil 
Shriver 36° P & F Filter, 20 chambers, wash 
Boker-Perkins 20 cu ft double "s Mixer 
Moore Ball Mills, 4’ x 5’, Ghd mtr 

*& Diamond 2-Sigma Arm ialaots “38 al cap jckt ¥& 
Sweetiand #12 Filters, 36848 Ivs, Coa clos 
Sweetiand 75 Filter, 15 Ivs 4” centers 
Eimco 8’ x 8’ Filter, rot cont, pract new 

% Tyler single deck Model 100 Screen 18” x 48" 
J. H. Day 16” x 40” 3 roll Paint Mill wtr cool 

We Fitz atrick Model Mill 5 HP 

1 B Stokeswrap. Complete (2) 

sea’ cont Centrifuge 36” x 72” Stellite tip 
Delaval Model ADVK 6 Centrifuge 10 HP motor 

% Bird 40” Centrifugals pert basket, battery 2% 
Syntron spiral Vibrator Elevator, S. S$. cont 

¥® Devine Vac Shelf Dryer 5 shelves 38” x 44” 
Devine Vac Shelf Dryer 20 shelves 40” x 42” 

® Sperry 24” Filter, bronze 32 rec pits 

reef & P Mixers, jacketed 38” x 33 x 28" (2) 
Simpson Size © Intensive Mixer, 1% cu ft cap % 
Std Knapp | ", top and bot, 6’ — 

® Ptoudler 300 eactor S. S. * 

"HP 


ge Seperator 8 RS ‘single whizzer 7 
GOOD USED EQUIPMENT 
Y AND 


MENT COMP. 
$14 Bryent Street © Sen Frenciice 7" Colif 





FOR SALE 


Tolhurst 48” Centrifugal. perforated 
suspended basket—con‘tous type. 

B & P 100 gal. w.c. Mixers. 

Lab B & P Mixers 2% gal. 

Sparkler S/S Filter—33D17. 

Patterson 5 x 6 Jacketed steel ball mill. 

Patterson 4 x 5 Burhstone Pebble Mills. 

Buflovak Double drum dryer—32” x 52”. 

Buflovak Double Drum Dryer—32” x 
100” complete. 

Mikro 2 D-H Tandem Pulverizers. 

Mikro 3TH Pulverizer. 

12” to 36° P & F Recessed Filter 
Presses. 

In Stock At All Times: New & Used 
Kettles 2/2 to 1000 gal. S/S or plain 
steel, 

Additional Mixers in stock—Ribbon & 
Sigma blades. Laboratory to 5 ton 
size. 4 


We have a complete inventory of Chemical Process 
ing Equipment on hand at all times 


Send Us Your Inquiries 


AARON Equipment Company 


1347 Se. Ashiand Ave, Chicago &, Iilinels 


PMONE: CHesepecke 3-5300 





For Sale For Sale 


tnnfipgaobend Stainless ae Home Mixer, com- 
plete with a 7‘ HP Explosion-Proof Motor. 

|—Baker- Perkins 100 Gal. Stainless Steel Mixer, 
double-arm, sigma blades, with 28 hp ex- 
plosion-proof motor. 

i—J. H. Day #2, 75 Gal. Brighton Mixer, 

5—Pebble Mills 40 to yt Gal. 

10—Pony Mixers, 8. 15 and 40 9 
HIGH SPEED Roller mits yxoer te te’x40". 

i—Motor Driven Belt Conveyor. 

3—8” Premier Colloid Mills. watercooted. 

2—#281 Mikro-Pulverizers with 10 hp Metors. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 


JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 














New “Searchlight” 
Advertisements 
| received by November 
| 4th will appear in the 
November Issue subject 
to space limitations. 


Address copy to the 
Classified Advertising Division 


CHEMICAL ENGINEERING 
330 West 42d St., New York 36, N. Y. 
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2 QUALITY T 
» EQUIPMENT ; 


BOILERS—(9) Kewanee 304 a Pan PSI, 
Firebox, Semi-Portable, com 
150 HP Casey Hedges HRT, 130 ry ASME, 
50 HP Titusville, 150 PSI, ASME. 
CENTRIFUGES—40” Fletcher 304S/S Sus- 
pended. Bottom Discharge, 15 HP. 
Sharples, Super-D-Hydrator, "“Seoiniess Steel. 
NEW, Sharples, Super-D-Canter, PN14, 
Stainless Steel. 
Nozljector, 304S/S, Clarifier type, closed 
feed, 15 HP, TEFC MOTOR. 


COLUMNS—4’x26'x34" steel packed, 150 


PSI. 
62''x22'5" copper, 3276 bubble caps. 
60x23'3" Everdur, 1200 bubble caps. 
COMPRESSORS—(2) NEW 3580CFM, LR. 
PRE-2 110 PS! 600 HP Motors, Exciters, 
Controls. 
327 CFM, I.R. Imperiat, 100 PS! 60 HP. 
ee sq. ft. Devine, 4 pass, 
3'9’’x12’x34"" steel shell, copper tubes. 
3400 = ft. Foster Wheeler, hor., 52x 
195xl", all steel. 
DRYERS—Steam Tube, 6'x35’ Lapinie 2n 
5” & (27) 3” Tubes, 90 PSI, 10 H 
Rotary, 4’x30'x34" welded, complete. 
EVAPORATORS—Bulflovak, double effect, 
SS, 488 sq. ft. 
FILTER—5’3’‘x3’ Oliver, pressure, precoat 
steel 
MILLS—Raymond 5-Roll, High Side 50’ 
Raymond 3-roll High Side 42”. 
Raymond #1 double whizzer. 
MIXERS—300 gal. Baker Perkins 18—DIM. 
oa. S/S Sigma Blades, Bottom Disch. 


pelea. 4’ conical blender, steel 19 C.F. 
working cap., 5 HP. 


TANKS—Aluminum (2) meg gal. 8’x15‘x 
, 50 PSI, 


joonend Us YOUR SURPLUS LIST) 


HEAT & POWER CO., Inc. 


70 Pine St. New York 5, N. Y. 
Hanover 2-4890 


EQUIPMENT 


LATEST TYPE 
METALLURGICAL AND 
CHEMICAL EQUIPMENT 


@ Excellent Condition 


Hardinge Conical Ball Mill 10’x48” 

Oliver All Iron Rotary Vacuum Filters 

Buflovak Twin Drum Dryer 

Dorr Type A Thickeners 

Allis-Chalmers Type 222 Gyratory 
Crusher ; 

Link Belt Screw & Belt Conveyors 

Norblo & Sly Dust Collectors 

Dorr, Morris, Worthington process 





pumps 
Research Corp. Electrostatic Precipi- 
tator 


The above items include all auxiliary 
equipment with individual motor and 
control 220/440/3/60. The equipment 
may be inspected on foundations. 





MEMO: Re: EQUIPMENT 


Good rebuilt equipment is ALWAYS a BARGAIN when you find the unit you 
need. You save not only time and money but also design engineering, testing 
and all the headaches of experimentation. Check the list of fine machines 
below. Which one will serve in YOUR process? 


x 


SPERRY ALUMINUM Filter Presses; 18’; 30’; 36”. 


%& Shriver STAINLESS Filter Press; 18°’; 20 chamber; cl. del. 


* 


De 


2 Enzinger Leaf Type Pressure Filters; DS 48/360; ASME. 

Mojonnier Stainless Vacuum Pan; 3’ x 10’ with Calandria Section. 
Copper 2000 gal. Vacuum Pan; manhole type; coil heated. 

Zaremba INCONEL Double Effect Evaporator; 60” x 17’ and 84” x 15'6”. 
Swenson Quadruple Effect Evaporator: Long Tube Vert. Film Type. 
Stainless Stee! Bubble Cap Column; 16 sec.; 854" x 19’; complete. 
Aluminum Column; Bubble Cap; 60 plates; 272" dia. x 36’ high. 
Vertical Stainless Steel Condenser; 13’ high; 231 S.S. Tubes; 220 sq. ft. 
Pfaudler Glas Lined Jacketed Reactors; 150 gal., 400 gal., 1000 gal. 
Lancaster Stainless Lined Rotary Reactor; 300 PSI; Int. 50” x 17’. 

Dopp Cast Iron Jacketed and Agitated Kettles; 650 gal.; 61" x 68’’. 
Bethlehem Cast Iron Sulphonator; 79” x 742"; with Coils in Jacket. 
Readco 210 gal. Jacketed Heavy Duty Double Ribbon Mixer. 

Robinson Unique Stainless Steel Mixer with Sifter; 17’ x 30” x 20”. 
Stainless Steel 40 cu. ft. Double Ribbon Jacketed Mixer; 32” x 96". 
Sprout Waldron Stainless Ribbon Mixer; Continuous Cylinder; 28" x 12’. 
Baker Perkins 200 gal. Jacketed Double Arm Mixer; size 17; BB/V11. 





Baker Perkins 2500 gal. Stainless Double Arm MIXERS 








Stainless Tumbling Barrel Mixer 5‘ x 5‘; baffled interior; 3 HP. 
Lancaster Mix Mullers; Type EAG3 and EAG4 with accessories. 





FITZPATRICK STAINLESS COMMINUTATORS 
Model “‘D” and Model ““K’’——20 H.P. 











Mikro No. 4 E Pulverizer: requires 40 HP motor. 

American Ring Roll Pulverizer with 50 HP 3/60/220-440 V motor. 
Abbe Jacketed Ball Mill 30” x 44’’—Direct to 7% H.P. 
International Type X24 Pebble Mill 8’ x 8’ with 50 HP gearmotor. 
Patterson Buhrstone Lined Pebble Mills; 5’ x 8’; 6’ x 6’ and 6’ x 8’. 
Hardinge Conical Ball Mill 10’ diameter x 48” face. 

A. T. & M. 42" Type 316 Stainless Suspended Centrifugal; 30/15 H.P 
Sharples Super-D-Hydrators; Models C20 and C27 in Stainless. 
Sharples Super-D-Canter Type 316 SS; Model PN 14. 

Bird 36” x 50’ Centrifugal Filter; Rubber Cov. & S.S.; 40 HP. 
Horizontal Vulcanizer 6’ x 10’; Simplex Door; ASME-U69; at 125#PSI. 
Buflovak Stainless Clad Vac. Filter-Dryer; Jktd; 78’ x 58°’ complete. 
Stokes Rotary Jacketed Vacuum Dryer; 30” x 10’ complete. 

Devine Vacuum Shelf Dryer No. 12; shelves 40” x 42”. 

Squier Stainless Clad Rotary Atmospheric Dryer; 30’ x 20’. 

Bagley & Sewell Double Drum Dryer; 28” x 60” with Accessories. 
C.E. Two Stage S.S. Flash Drying System; 1000 Ibs. evap. per hour. 
Louisville Steam Tube Dryer; 54’ x 40’ with Cooler 38” x 20’. 
Rotary Jacketed Vacuum Dryer; 52” x 102"; Dust Collector & access. 





TRADE IN PLAN — RENTAL — PURCHASE PLAN 





OVER 5000 UNITS IN STOCK 
Send for LATEST BULLETIN for Complete STOCK LIST 
FRED R. FIRSTENBERG, Pres. 


Ui FIRST MACHINERY CORP. 
VULCAN | “ace | | MSU i ode 








DETINNING CO. 


Game SEWAREN, N. J.c 








209-289 Tenth Street, Brooklyn 15, N. Y. 


PARKING ON THE PREMISES PHONE: STerling 8-4672 
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Savers | & KILNS 
Proctor & Schwartz Chip Oryer 
i—-Stokes 2° x 6’ het yn ryer 
Sovtee, 2 12 Vac. Shelf Dryer 40” x 42” Shetves. 
5’ x 15° Rot Kiln brick ined. complete. 
2—Albrh int-Nell 4’ x 9’ Atmos. pres Dryers. 
1—Buffale Vac. Orum Dryer 24” x 26”. 


CENTRIFUGALS & CENTRIFUGES 
4—Tothurst 40” Suspended T Centrifugals. 
&—Centrifugais 12”, 30”, & 48" Steel, Cop- 

per. Stainiess & Rubber Lined, 
f—Sharples Centrifuges *5A eee alee 26. 
3—De Laval Multiple Clarifiers = 200, 300 & Wi 


FILTERS 
i—Vailez 41 Staintess og tes Leaf Filter, type 49. 
Sperry & Shriver 12” to 36” iron 
Sweetiand & Oliver Rotary Vac, Filters. 


KETTLES & TANKS 
1—15 gal, futortere, agitated 
i—Dopp 350 gal. C.1. Jack. Vac. Kettle. 
Devine & Stokes impres. Units 30” & 36” dia. 
Devine 1000 gal. closed Jack. Steel Kettle. 
2300 gal. vert. agit. Jack. ae sataeend 
ed noes ‘0 2500 ¢ 


ie. 
Lee 60 gal. Agit. jack, Staintess Kettie. 
ae my Alum., Copper, Glass é Lead Lined 
etties & Tanks. Also new Staintess. 
i—250 gal. vert. Copper Jack. Kettles. 


4 & MILLS 
Patterson 30° x 42" x & Pebbie Mills. 
Abbe 30” x 36” Pebbte mit. “alee Jar Mills. 
#1 Raymond Automatic Pulverizer 20 H.P. motor. 
ym oy A £00 A eal 30 H.P. Complete. 
4— #0000 Raymond Mill 

Jeffrey 18” x 1 ie Roll Crusher. 
Buchanan 5” x 12” Jaw Crusher. 


BIG SAVINGS IN GUARANTEED EQUIPMENT 


NEW TANKS, STAINLESS & CARBON STEEL, 
WE BUY YOUR SURPLUS MACHINER 
PARTIAL LISTING, WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


ge 4 Mills & Pulverizers 3 to 50 H.P. 
a = Schultz-O'Neil 20” Pulverizers. Also #!, 
' 


t—t 
5 


— jer Mills. 
$—! 4 Roll Granite Stone oem. 
Bali & Sia Rotary A aang Midget Lab. & #! 
2—U. 8. & Premier i, H.P. Colloid Mills. 


MIXERS & SCREENS 





Horiz. Mixers single & double arm to 200 gal. 
3—~—Day 6, 15 & 40 gal. conv Mixers. 
Read & 80 gt. vert. Mix 
6—Lead $ Paste eed 0 ‘to 150 gals. 
i—Tyler 3° x 5’ Vibr y 2 Deck Screen. 
Patterson 42” dia. Staintors Conical Biender. 
10—Dry Spiral Mixers 50 to 30007 
12—Portable Elec, Agitators ‘4, to 3H.P. 


MISC, & SPECIAL 
2—Leominster 8 oz. Injection Molding Machines. 
Kux 24” single punch Pretorm Machine. 

Anderson & French Oil Expetiers. 

150 gal. Post or Change Can Mixer. 

Gould 75 HP Centrifugal Pump, 250 PSI. 
Se ay apper M. Dd. 





tei 


"ares 2 
Finine Machines ane od 
Rot & Single Punch 





rn 
Vapttye tauls V4" to 4”. 


8B Pum 

inery for Toilet, Laundry, Chip, Liquid. 
Practice re ‘tuber Mills & Calenders 

ub Hydr. Presses, Txtruders & Inject 

Molding Eauipment 
Banbury Mixers 
+ a a TO YOUR + * aah 
Y & COMPLETE PLA 


Sterling 8-1944 Cable Machequip 








107 - 8th St. Brooklyn 15, N. Y. 
it 


PRICES SLASHED!!! 


All EQUIPMENT in our stock can be pur- 

chased at 25% to 50% of the new cost. 

Come in and see for yourself. 

—MIXERS OF ALL KINDS—SS 
COLLOID MILLS 

—FILTERS & FILTERPRESSES— 
REACTORS 

-—PUMPS—PULVERIZERS—DRY- 
ERS, ETC. 


NEW MACHINERY DIVISION 
STEEL & S/S MIXERS, TANKS, 
KETTLES & ROTARY DRYERS 

Fabricated To Your Specifications 
Engineering Advice Available 
We Buy Complete Plants Or Single Units 

YOU CAN BANK ON 


EQUIPMENT 
CLEARING HOUSE, INC. 


111 33rd STREET, BROOKLYN, N. Y. 
SOuth 8-4451—9264—8782 




















EQUIPONOMICS 


BIRD CONT. CENTRIFUGE 18” x 28” 
3} Ew 


BIRD CONT. CENTRIFUGE 36” x 50” S.S. 304 
Cn, Ae KETTLE, Jack. Agit. 750 gal 


$ 
PFAUDLER G/L, CONDENSER 30 Sq, Ft. 
ROTEX SIFTER 40° x 84-2 Screen—3 H.P. 
SPARKLER-FILTER—S.S. 316 Model 33 D9— 


NEW 
SHRIVER 30° P & F-42 ch. 4 Eye, Nickel 
Plated Frames 
WE BUY SURPLUS EQUIPMENT 
AND COMPLETE PLANTS 


PROCESS PLANTS SERVICE. 
333 Rohway Ave. = N, oo 
Phone: Elizabeth 4-2722 


‘2nd Street, New 
| 2 








FOR SALE 


PREMIER COLLOID MILL, 10”, 


TYPE U-3 PERFECT CONDITION 
USED LESS THAN ONE WEEK, 50 H.P. 


CLARKSON LABORATORIES, JING. 


919 N. 9th $ la., Pa. 











460 


WANTED 


SPECTOGRAPH and QUANTOMETER 


Attn: Arnoid Landesberg 


LURIA BROS. AND CO., INC., 
600 Lincoln-Liberty Bldg. 
Phila. 5, Pa. 











LEGAL NOTICE 


STATEMENT yay! a? | BY THE ACT OF AUGUST 
24, 1912, AMENDED BY THE ACTS OF 
. AND JULY 2, 1946 (Title 
39, United States Code, Section 233) 
sowing THE OWNERSHIP, 
f[ANAGEMENT, AN 
CIKCT LATION 


Of Chemical Engineering pastieted monthly at Albany, 
New York for October 1, 10954 
1. The name and address of the publisher, editor, man- 
eging editor, and business manager is: Publisher, Mc- 
Graw-Hill Publishing pompens. Inc, 330 West 42nd 
Street, New York 36, N. Y.; Editor John R Callahan, 
10 West 42nd Street, New York 36, N ; Managing 
estitor Lester B. Pope, 330 West 42nd RS New York 
N, ; Business manager A. J. Mangold, 330 West 
ork 36, } 
2. The owner is: McGraw-Hill Publishing Company, 
Inec., 330 West 42nd Street, New York 36, Y.; Stock 
holders holding 1% or more of stock: Donald C, MeGraw 
and Willard T Chevalier, Trustees for Harold W. Mec 
Graw, Donald C, McGraw and Elizabeth M Stoltzfus, all 
of 380 West 42nd Street, New York 36, N. Y.; Donald C 
McGraw and Harold W. McGraw, Wichaads for ( ‘atherine 
M Rock, 830 West 42nd Street, New York 36, } y 
Donald C, Executor of the Estate of Curtis W. 
McGraw, 2330 West 42nd Street. New York 36, N. ¥ 
ponaic ©. MeG: raw, 330 West 42nd Street, 
Y.; Mildred W. McGraw, Madison, New Jersey; 
w Mehren, 536 Arenas ‘Street, aJolla, California ; 
Touchstone & Company, c/o W: eilington Fur, 4, Inc,, Clar- 
l 


_MeGraw, 


New Y ork 36° 
Grace 


| mont, De 


3. The known bondholders, mortgagees, and other secu- 
rity holders owning or hok ling 1 percent or more of total 
amount of bonds, mortgages, or other securities are: None 

4. Paragraphs 2 and 8 include, in cases where the stock 
holder or security holder appears upon the books of the 





company as trustee or in any other fiduciary relation, the | 
name of the person or corporation for whom such trustee | 
is acting; also the statements in the two paragraphs show | 


the afflant’s full knowledge and belief as to the circum 
stances and conditions under which stockholders and ve 
curity holders who do not appear upon the books of the 
company as trustees, hold stock and securities in a ca- 
pacity other than that of a bona fide owner 
McGRAW-HIL - PUBLISHING COMPANY, INC. 
By J. A. GERARDI, Vice Pres. & Treas 
Sworn to and subscribed before me this 1th day of 
September, 1954 
[SEAL] ELVA G, MASLIN, 
(My Commission expires March 30, 1956) 
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At Your 


Service 


—for bringing business 
needs or “opportunities” 
tt the attention of men 
associated in executive, 
management, sales and re- 
sponsible technical, engi- 
neering and operating ca- 
pacities with the industries 
served by the following 
McGraw-Hill publications: 


The 
CLASSIFIED , 
ADVERTISING 
SECTIONS of 


American Machinist 
Aviation Week 
Business Week 
Bus Transportation 
Chemical Engineering 
Chemical Week 
Coal Age 
Construction Methods 
& Equipment 
Control Engineering 
Electrical Construction 
& Maintenance 
Electrical Merchandising 
Electrical Wholesaling 
Electrical World 
Electronics 
Engineering and Mining 
Journal 
E. & M. J. Metals & Mineral 
Markets 
Engineering News-Record 
Factory Management and 
Maintenance 
Fleet Owner 
Food Engineering 
National Petroleum News 
Nucleonics 
Petroleum Processing 
Power _ 
Product Engineering 
Textile World 
Welding Engineer 


For advertising rates or other 
information address the 


Classified Advertising Division 
McGRAW-HILL 


PUBLISHING CO., Inc. 
330 West 42nd Street 


New York 36, N. Y. 
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“ORCHIDS TO YOU" 


WILL BE THE VERDICT OF 
YOUR ACCOUNTING DEPT AND 
THE BOYS ON THE PRODUCTION LINE 
WHEN YOU BUY EQUIPMENT FROM 


YOU SAVE MONEY AND GET BETTER MACHINERY 
WHEN YOU PUT YOUR PROBLEMS UP TO GELB 





PSI. ASME. 





1—Shriver 36” x 36’ Heresite lined continuous Thickener 
15 chambers with hydraulic closure. 


1—Patterson Kelly 1500 gal. steel jacketed Reactor 75 


2—Feinc Type 316 Stainless Steel 6'6” x 6’ Rotary Vacuum 
String Discharge Filters, Complete. New. 








AUTOCLAVES—KETTLES 
TANKS 

1—Ptaudler Glass lined, Series R, 500 gal. 
Jacketed Vacuum Reactor, with Im. 
peller Type Agitator and Drive. 

8—Pfaudler Glass-lined Vacuum Receiv- 
ers, 50 gallons each. 

5—Vertical Aluminum Storage Tanks, 
4,000 gal. ea. 

3—Open Top Type 316 Stainless Stee) 
Jacketed Kettle, 700 gallons each. 

15—Open Top Stainless Steel Jacketed 
Kettles, 600 gal. ea. 

1--Patterson 250 gal. Everdur Reactor 
with motor and agitator. 

1—Alloy Fabricators Stainless Steel 
Jacketed Vacuum Reactor, 30 gal. with 
agitator. 

1—Patterson Stainless Steel Vacuum Re- 
actor, 50 gal. 

1—1600 gal. Type 347 Stainless Steel 
Storage Tank. 

1—Type 316 Stainless Steel Storage Tank 
with coil, 3,000 gal. 

1—Stainless Steel Jacketed Kettle, 2,250 
gal. capacity. 

1—Vertical Storage Tank, 10,000 gal. ca- 
pacity, 125 psi. 

1—Combustion Engineering Stainless Steel 
Jacketed Autoclave, 500 Gals, 300 PSI. 

1—Struthers Wells Steel Jacketed Vacuum 
Reactor, 1800 Gals. Cap. with Drive, 
Turbine Agitator & Coils. 

12—-Koven Stainless Steel Jacketed Vacuum 
Kettles, 380 Gals. Cap. Each. 


CENTRIFUGALS 
1—DeLaval Type 316 Stainless Steel 
Multi-Matic Centrifuge. 
1—Fletcher Stainless Steel Suspended 
Type Centrifuge, 40” Perforated Basket. 


R. GELB & SO 


THE GELB GIRL. NOVEMBER, 1954 


1—A, T. & M. Stainless Steel Susp. Centri- 
fuges, 48° Imperforated Baskets. 

1—Sharples Type 316 S.S. Super.D-Hydra 
tor, Model No. C-20. 


DRYERS—KILNS 


1—Buflovak Type 347 Stainless Steel 
Rotary Vacuum Dryer, 5° x 20’. 

3—Devine Single Door Vacuum Shelf 
Dryers, 5-10 shelves. 

1—Stokes Rotary Vacuum Dryer. 3’ x 12’. 

1—Vulcan Rotary Kiln, 7’ x 120’. 

1—Louisville Experimental Laboratory 
Dryer, 12” x 72’. 

1—Devine #A Laboratory Vacuum Shelf 
Dryer with 3 Stainless Steel shelves. 


FILTERS 


10—Shriver & Sperry Plate and Frame 
Filter Presses from 12” to 42”. 

1—Sweetland #2 Stainless Steel Filter. 

1—Sparkler Type 316 Stainless Steel Filter 
Model 33 D 7. 

1—Bird Young Filter, 4° x 2’. 


MIXERS 

6—Simpson Intensive Mixers #0 and #1. 

1—Patterson Stainless Steel Double Arm 
sigma blade Mixer, 2'2 gal. 

4—Bcker-Perkins Double Arm Jacketed 
Sigma Blade Mixers, 100 gal. capacity. 

1—J. H. Day Stainless Steel Double Arm 
Jacketed Sigma Blades Mixer, 150 gal. 
capacity. 

1—Baker Perkins Stainless Steel Disper- 
sion Mixer, Size 15, Type VUMM, 100 
Gals. 

5—J. H. P. Explosion Proof Gear Head 
Mixers with Stainless Steel Type 316 
Propellers & Shaft, 445 RPM. 








1—Type 316 Stainless Stecl Stor- 
age Tank, 5,000 gal. 

1—Open Top Type 316 Stainless 
Steel Storage Tank, 1500 gal. 

1—Day 3-roll Laboratory Paint 
Mill, 5° x 12° 

3—Buflovak Single Door Vacuum 
Shelf Dryers, 20 shelves each. 

1—Devine Double Door Vacuum 
Shelf Dryer, 13 shelves. 








1—-Struthers Wells Double Arm “North- 
master” Mixer, 50 Gals. Working Cap., 
100 Gals. Total Cap. 


PULVERIZERS—GRINDERS 
—MILLS 


-Eppenbach QV-8 Stainless Steel Col- 
loid Mill with motor. 

—Abbe #00 Rotary Cutter with 3 HP 
Motor. 

Mikro #2TH Stainless Steel Pulverizer. 
Mikro #3TH Mikro Pulverizer with 30 
HP Motor. 

Mikro #3W Pulverizer. 


MISCELLANEOUS 
IPE Type 316 Stainless Steel 50 sq. ft. 
Evaporator. 
l1—Lummus Stainless Steel Heat Ex 
changer, 360 sq. ft. 
2—Downington Stainless Stee] Heat Ex. 
changers, 500 Sq. Ft. Each. 
3—Nash-Hy-Toor Vacuu:n Pumps Model 
No. T.S.-12. 
7—Alco Heat Exchangers, 360 Sq. Ft. 


—— 1 Established 18560 


KY Inc., 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


U.S. HIGHWAY No. 22, 
= : 


CHEMICAL ENGINEERING 


Ui ile], Fa. Aer 


November. 1954 


Pa Ul itelahaill-me sr 2918) 








PROFESSIONAL SERVICES 


PATENTS 
REPORTS 
TESTING 


PLANT DESIGNS RESEARCH 
INVESTIGATIONS MANAGEMENT 
GENERAL CONSULTING TRANSLATIONS 


CHEMICAL AND BACTERIOLOGICAL ANALYSIS 











R. S. ARIES & ASSOCIATES 


Consultants to the Chemical Industries 
al Products and Processes 
ew Product Developn ent 
a. - a inital Goeration of Complete Plants 
Process Analysis arket Research 
COMPLETE TECHNICAL& Ke ONOMIC SERVIC 4 
270 Park Ave EL 56-1430 New York 17, N. 


HALE AND KULLGREN, INC. 


Specialists in Process and Plants for Rubber 
and Plastics 
A Complete Engineering Service 


including: Economic Surveys; Process Design; 
Installation; Contracting and Operation 


613 E. Tallmadge Ave. Akron 10, Ohio 


JAMES P. O‘DONNELL 
Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 
Start-Up 


New York, N. Y¥ Beaumont, Texas 








W. L. BADGER 


309 South State Street Ann Arbor, Mich 
OONBSULTING CHEMICAL ENGINEER 


Evaporation, erystallization, and Heat Transfer; 
Compiete plants for salt and caustic soda; Complete 
Dowtherm ineta!lations 


KNOWLES ASSOCIATES 


Chemical—Mctallurgical—Mechanical 
Engineers 
Consultation — Design 
Complete Plants — Equipment 
Heavy Chemicais — Ore Dressing 


19 Rector Street New York 6, New York 
Bowling Green 9-3456 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations——Reports——Design-——Supervision 
Anniston, Ala 


Augusta, Ga, Atlanta, Ga, 








BROWN, BLAUVELT & LEONARD 
Chemical 4 Industrial Engineers 
Dependable Engineering For Profitable 
Operations 
476 Fourth Avenue 
New York 16, N. ¥ 
MU, 6-4712 





KOHN & PECHENICK 


Consulting Chemical Engmeers 


Plants Process — Equipment 
DESIGN 
Reports Trouble-Shooting Appraisals 
262 Huron St Brooklyn 22, N. Y 





PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 
From idea through pilot plant 


DESIGN 
Process——Equipment-—Complete plants 
PRODUCTION 
upervision—Trouble shooting 
Improvements—-By-product recovery 


P.O, Box 8637 Washington i11,D.C. JUniper 8-9148 








CARL DEMRICK 


Technical Translations 


Send for Circular 
53 So. Broadway Yonkers, N. Y. 


THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemica! ¢ Industrial ¢ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 








SANDERSON & PORTER 
Engineers and 
Contractors 


New York Chicago ° San Francisco 








ENGINEERING CORPORATION 
OF AMERICA 


furnished on a temporary basis 
ENGI NERS DESIGNERS - DRAFTSMEN 
for revamp projects or plant modernization 
Designers and Builders of special mechanica] and 
process equipment 
203 Grove St. ¢ Westfield, N. J. © Westfield 2-7117 


CHAS. T. MAIN, INC. 
Engineers 


Industria! Plants 
Reports Design 


80 Federal Street Boston 10, Mass 
317 So. Tryon Street Charlotte, North Carolina 


Supervision 





J. E. SIRRINE COMPANY 


Engineer 


Plant Design & Surveys covering Chemicals, Kiee- 

trochemical and Metallurgical Production; Trade 

Waste Disposal; Water Supply & Treatment ; 
rts. 


Analyses & Re: 
Greenville - pac ieee South Carolina 








RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 


Engineering and Keonomic Studies 
Design—Detelopment—Research 


Lincoln-Liberty Bldg. Philadiephia 7, Pa. 


C. L. MANTELL 


Consulting Chemical Engineer 


Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 


Plants - DESIGN - EQUIPME ENT 
Economic - SURVEYS - Technical 
Process DEVELOPMENT - Product 
Registered Professional Engineer 


1411 Walnut Bt, Philadelphia 2, Pa. 








EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 


Organic and Inorganic Chersistry 
Processes—Products 
250 Mast 43rd St. New York 11, N. Y. 








METCALF & EDDY 
Engineers 


Industrial Waste Treatment 
Water Supply and Water Purification 
Str,am Pollution Investigations 


Laboratory 


Statler Bidg. Boston 16 








THE J. G. WHITE 
ENGINEERING CORPORATION 


# Design - Construction - Reports - Appraisals 
8@ Broad Street, New York 4 











Knowledge plus Experience . . . always a vital asset— 


When you are in need of expert advice to be applied to solving your particular problems, save 
TIME and COST by calling in a specialist. 
These consultants have broad experience in management services that can be invaluable to you. 
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- More Information — Fast ! 











INDEX TO CHEMICALS & EQUIPMENT 


Chemicals and materials 
Equipment and accessories................ 


Processes and services 


GUIDE TO TECHNICAL LITERATURE 


Chemicals and materials 
Construction materials 
Electrical equipment 
Handling and packaging 
Heating and cooling 
Instruments ‘and controls 
Mechanical equipment 

Pipe, fittings, valves 

Process equipment 

Pumps, blowers, compressors 


Services and Processes 


INDEX TO ADVERTISERS 


Alphabetical list o f firms in this issue. . . 


CHECK LIST OF REPRINTS 


Editorial reports now available 


READER SERVICE POSTCARDS 


Get more information—fast 
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Quick way to keep posted. 
Now it’s easy. Just use CE’s 
new directory of products, equip- 
ment and services. It’s a com- 
plete, finger-tip reference to each 
month’s advertised items and new 


product developments. (p. 464) 


Now—yours for the asking. 
You can now get——free and fast 
the latest literature on any topic 

in your field. Our comprehensive 

checklist can help you keep your 


technical files up-to-date. (p.474) 


wy 


Who’s offering what today. 

Every month you'll find in- 
dustry’s most progressive firms 
among CE’s ad pages. You can 
use our advertiser’s index to 
check up on what they’re offering 


that will help you. (p. 492) 


For more information—fast! 

That’s where Reader Service 
postcards come in. They’re easy 
to use, bring quick results. Try 


one out today. (Inside Cover) 


463 











What It Contains... . 


Here’s your complete index 
to the chemicals, materials, 
equipment and services ad- 
vertised in this issue, an- 
nounced in the Product News 
and Process Equipment News 
departments, or listed in this 
issue’s Guide to Technical 
Literature within this Reader 
Service section. 


What the Code’ Means. . 


Each item has a code that’s 
the key to its location in this 
issue. The numerals show 
the page where you'll find 
the item mentioned. The 
letters L (left), R (right), T 
(top), B (bottom) locate ad 
positions on the page; the 
letters a, b, c and A, B, C 
identify items on a page or 
in an ad. 


For More Information . . 


You can get more .informa- 
tion on any product listed in 
this directory by using the 
Reader Service postcard in- 
side the back cover. Simply 
circle the item’s code number 
on the postcard, then mail to 
us. Answers will come to you 
direct from the companies 
manufacturing the products. 


Contents of This Section . . 
You'll find the product items 
in this issue's directory and 
categorized as follows: 
Page 
Chemicals and materials 464 
Equipment and acces- 
sories _. ae 465 
Processes and services.. 472 
Checklist of last month's 
new products... . . 473 








Index to Chemicals & Equipment 


Find it tough to keep up with chemical products and 


equipment? You can use this master index as a quick way to 


spot exactly what’s in each issue on any particular item. 


Chemicals 
Acid 


G-benzolacrvlic 

Boric, anhydrous 
Acids 

Fatty 

Sulfuric 
Acrylonitrile 
Adhesives, silicone rubber 
N-alkyl anilines 
\lumina 

Activated 

Calcined 
Alumina hydrates 
\luminas 
\luminum chloride, 
\Juminum fluoride 
\luminum sulphate 
Antifoam compounds 
sauxite .. , 
Benzenes, chlorinated 
Binders, road, pulp waste 

alcium chloride 


anhydrous 


Carbon 

Activated 

Porous 

‘arbonate of potash 
‘arbons, decolorizing 
‘atalysts 

High alumina 
Caustic soda 
Cellulose products 
Chemicals 

Terpene . 
Chlorinated products 
Chlorine, liquid 
Colors & pigments, ceramic 
Cotton, chemical 
Cryolite, artificial 
Cuprous chloride, 
Diethylene glycol 
Dodecenylsuccinic anhydride 
Film, polyester 
Flexible mold method 
Fluorides 
Fluorspar 
Formaldehyde 
Fermaldehyde polymer 
Formaldehydes 
Fumaryl chloride 
Glvcerol nono-oleate, distilled 
Hexamethylenetetramin« 
Hydrocarbons 
Hydrogen peronicl 
Leather chemicals 
Lime 


technical 


Limestone 


474\ 
4748 


474¢ 
107 
474D 
144B 
144G 


3Sla 
381b 
381 
381d 
38 le 
381f 
L424 
..38lg 
4741 
140A 


. 474F 


cae 
140B 
40 1¢ 
TL487 
M435 
.142D 
30% 
43b 

. 303 
43d 
ere 
401a 
400a 

. -43¢ 
38)hi 
4741 
474) 
474K 
474] 
144A 
a 
381} 
13% 
. 139d 
OF 
474M 
474N 
.139b 
4740 
474P 
474H 
381k 
4740 
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Lubncants 
Magnesia . 
Magnesium chloride, anhydrous 
Monochlorobenzene 
1, 4, -Naphtoquinone 
Nitrocyclohexane 
Oils 
Dripless ; 
Vegetable, vulcanized 
Organotins 
Ozone, tonnage 
Paradichlorobenzene 
Paraformal dehvde 
Pellets, chemical 
Peroxides 
Peroxygen compounds 
Petroleum cheniicals 
Plasticizers 
Polyvinyl i 
Polyvinyl chloride, rigid, 
unplasticized 
Polybutenes paceib 
Polystvrene, light stable 
Potassium bifluoride 
Potassium pentaborate 
Potassium titaninm fluoride 
Resins 
Anion exchange 
Expoxy 
Fluorothene 
Glycerine 
Phenolic 
Polvester 
Polvethylene . 
Polyvinvl chloride 
Synthetic 
Thermoplastic .. 
Vinyl chloride 
Rosins & rosin derivitative 
Silica, gel . 
Soda, caustic 
Soda ash .. 
Sodium 
Sodium fluoride 
Sodium pvrophosphate peroxide 
Sodium sulfides, bulletin 100 
Sodium sulfhvdrates 
Sodium tetrasulfides 
Solvents a 
Solvents, pertoleum 
Sulphur, crude 
Sulphuric acid 
Surface active agents, 
nonionic ' 3094 
Tetrachloro phthalic anhydride 
lri-n-Buty] borate 
Trichlorethvlene 
Vermiculite 


105 


474 
3811 
381m 
143 
4748 
474T 


+\) 
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Vinyls, rigid 
«Wax, microcrystalline 


Equipment 


Agitators, liquid 
\ir cleaning ........ 
\ir flotation equipment 
Alloys 
Aluminum 
Aluminum building wires & 
connectors .. 
\inplifiers, carrier . 
Analyzers 
Nitric oxide 
Bag flatteners 
Bag packers 300B 
Bags 
I'lexible ..366b 
Packaging .. ; 
Waterproof 366a 
Belts 


Conveyor, metal vaca kOe | 


\ 


Bins, storage . 
Blowers 
Centrifugal 
Boilers 
\utomatic .. 
Bondings, lead 
Brine making process 82 


Burners ..... ee ; 480A, 480B 


Bushings 

Cable, armored . . 

Calculators, pump, vacuum 

Cameras, television . . 

Caster & wheels 

Castings . , 149, 1TL428 
\lloy, bulletin 3150-G er 
Stainless & high alloy RP Es 

Cathodic protection . »+ +> 490P 

Cells, heat sensing 294B 

Cements 
\cid-proof -435¢ 
Fast setting ish x» cana eee 


Centrifugals 


Suspended 485E 
Centrifuges . 406 
Booklet 4-RC-3 ; 76 
Bulletin 1259 <s¥en 
Chain, steel 478D 
Chillers, brine storage AT] 


—— 


Building up files? 


Then you can cash in right 
now on our new, comprehensive 
Guide to Technical Literature in 
this issue. There you'll find a 
checklist of the current and 
latest literature on any topic in 
your field — easy to get, too. 











' CHEMICAI 


261, 338, 446 | 
Continuous -485D | 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here ; 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 

among the first to produce static castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 
and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma-ray technicians. If you would like more 
preliminary information, send for Bulletin No, 3150-G. 


MALU company 





» Solves Corrosion and 1/ 
_ Temperature 


me vt, 

With the new Type 9 

John Crane Mechanical Seal, 

proper sealing of chemicals and 

corrosive liquids is no longer a fac- 

tor. Its flexible wedge and sealing rings 

are molded of the remarkable new plastic Teflon, which is not 
affected by any industrial chemical. 

The successful development of two years research and field 
testing, this revolutionary seal handles corrosive liquids never 
before controlled effectively by conventional, flexible type 
mechanical seals. Thus, John Crane designing experience is 
effectively combined with the unique properties of Teflon: 
chemical inertness, extremely low friction and high heat resist- 
ance. Type 9 Seal can be employed at temperatures up to 500°F. 


WRITE TODAY FOR NEW BOOKLET 

describing the John Crane Type 9 Shaft Seal. Crane 
Packing Co., 1809 Belle Plaine Ave., Chicago 13, Illinois. 
In Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., N., Hamilton, Ont. 





: 


SPEED 


REDUCERS. 


MIXERS 
AGITATORS 


om 


Registered DuPont 
Trade-mark for 
tetrafuoroethylene resin 





| 
| 
| 


| 


PRODUCT INDEX ... 


Classifiers 
Air, bulletin AH-449-53 
Continuous centrifugal 
Cleaners, air electronic 
Closures, bulletin 3000 
Coating systems, protective, 
bulletin 
Coatings, protective 
Bulletin 7-2 
Hard alloy 
Vinyl, bulletin VP-1 


Coils, plate, bulletin P61 


498 
485F 
«392 


_ .BR426 


..MC-8? 410a 
476H, 


477A 
. 362 
468 


Comparators, pH & chlorine tests... 


Compressors . 
Ammonia . 
High pressure 

Condensers 

Conduits, electric: a), corrosion-proof, 
booklet DEK-1 

Containers 

Containers & tanks, berg! 18S 

Controllers, liquid level 

Controls 
Automatic, 
Motor 


Polymerization 


variable speed 


Pressure 
Recording, catalog CC 
Temperature 
Bulletin 230-C 
Converters 
Ammonia super-pressure 
Dry ice . 
Conveying systems 
Conveyors ... 
Bulletin 63-D 
Belt .. 
Trolley, balletin CE- ALS 4 
Coolers 
Air 
Gas 
Couplings 
Gear . 
Crushers 
Jaw 
Primary gyratory 
Secondary 
Crystallizers 
Cylinders iti yf 
Den & excavator 
Digestors 
Dissolvers 
Drives 
Motor 
Silent, 
Variable speed 
Drums 
Aluminum 
Steel 
Dryers ’ 
Bulletin D-2 
Centrifugal 
Rotary 
Spray 


gvratory . 


chain 


Thermal ... 
Drying equipment . 
Dumpers, drum ... 


308 


308 
. 22-3 
L481b 
478} 


. . 2832 


R428 


450 


, 485G 


sree 
496a 
44] 
22-3b 
496b 
.373 
300C 
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Dust collectors .. . . 302A, 486A 
Centrifugal wash .......... 469 
Cloth, flat bag, bulletin 909-A .472 
Cloth tube Peace ue . 88b 

Blow ring, bulletin 528-R 475 
Multi-wash . Ere 1R426 
Water wash, catalog A-654 323 


be an HEAT EXCHANGERS 
Ejectors, steam jet. ..150 


Elevators ....... . 478] 


Eductors, water-jet ..486C | ° 

Evaporators .22-3a, 155, 286A, L422 | 

Evaporator-strippers 486D | 2 
Fabrication 


Alloy . BR497 
Metal . 18-9a, 369c 
FHM ee te acs apts a PE i: 
Plate & sheet metal products R440 
Process equipment 
26a, 477B, 352, TR483 
Bulletins : tt .274-5¢ 
Bulletin F-6 .. .435a 
Stainless steel equipment ee 
Storage tank ....... 477C 
i aan , 490H 
Cooling tower 482 
Duct . 24-5b 
Feeders 
Apron . ree . .308F 
Chemical, solution dry materials. . . .376 
Filter aids . na Sy . 433 
Cellulose ; Bre is, 
tncpeeaneite LAG) The pioneer in the field, Aerofin has concentrated 
Filtering equipment SRE anes | 


Filters _22-3d, 137, TL430 | on one thing, and one thing only — highly efficient, 








AME eee eee eee  ABGE | easily installed, easily maintained extended-surface 
Continuous, rotary, horizontal. ...14-5b | . ‘ 

ica cua a heat exchangers. Aerofin’s design, research, en- 
Fabric RE ey 320 gineering and production experience and facilities 
Horizontal, rotary .... ade 
Gravity ie RE aie .  486F 
Pressure leaf .......... . .486G 
Rotary vacuum .488A 


String discharge ++ +360 | For High Efficiency, Easy 


Vacuum ...... ; ..14-Sa 
Filtrations, vacuum & pressure.......119 | Installation, Low Mainten- 
Fire extinguishers, portable... .......34 
Fire protection, foam... . anee and Servicing Costs eee 
Fittings 484F, 24la | 

Fasteners & pipe, manual P6 .TR497 | 

Pipe, corrosion, resistant, A § ne T os 3 A Pa 4 Fe | - é Ry MA iy 

catalog . 93, L 

Saran lined 

Stainless steel ... 

Welding 


Flanges, welding . 


are unequalled anywhere. 


Aerofin is sold only by manufacturers of fan system 


apparatus, List on request. 


Flanges & couplings 





Flux, ceramic body 
Furnaces, radiant 


: AEROFIN CoRPORATION 


on any of these items? Just 101 Greenway Ave. 
circle its code number on Syracuse 1, N. Y. 
the postcard inside the back 
cover, then mail to us. It's 
that easy now. 


—> Want more information 
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SPRAYWELDING 


CoLMonoy hard-facing protects against corrosion and 
abrasion . . . makes pump plungers, pistons, rings, 
bushings, any pump part last longer. The Sprayweld 
Process eliminates time consuming hand application 
and warpage, and it allows complete control over the 
smooth application of the alloy in powder form. 


ree Ry 


The Cotmonoy Spraywelder applies CoLMoNoy alloys to the 
wear areas of any metal part. The sprayed overlay is then 
welded to the base metal by fusing it with an oxy-acetylene 
torch. The even application makes the removal of more than 
.010” per side in finishing very rare. 

A CoLmonoy Sprayweld surface is non-porous, non-sparking, 
and has a low coefficient of friction. It resists corrosion, abra- 
sion, and oxidation. 


SS 


This acid sludge pump plunger was being repacked 
every 8 hours, and replaced every 24. At half the 
cost of new plungers, Spraywelding with 
CoLmonoy No. 6 stretched repacking intervals to 
60 hours, and increased total life to 573 hours. 


Write today for the new catalog 
describing the Model C Spraywelder. 





HARD-FACING ALLOYS 


woo WALL COLMONOY # = 


BIRMINGHAM + BUFFALO - CHICAGO + HOUSTON - LOS ANGELES 
LINDEN + MORRISVILLE + PITTSBURGH - MONTREAL - GREAT BRITAIN 





PRODUCT INDEX ... 
Gages 


Gas masks . 
Gas producing equipment, industrial. . 
Generators, steam . 
Catalog 622-W 
Gratings, stainless steel 
Grinders, fluid jet. 
Heads, stainless steel, 
Heat exchangers ... 
Bulletins 120 & 124. 
Bulletin HE-100 
Brazed aluminum 
Extended surface 
Graphite 
Recycle, bulletins 
Heat transfer apparatus 
Heaters 
Air, lit. group H54-15 
Direct fired, bulletin 600A. 
Radiant 
Reaction 
lank, bulletin 41 


Heating & cooling units... 
Heating systems 

Dowtherm Oe eye 

High temperature, low pressure. . . 
Hoist controls, magnetic. 
Hoists, electric . . ‘ 
Ag, bulletin 1. 

Rubber ‘ 

Humidity conditioning, 

Literature group K54-2 
Inducers, draft oars 
Instrumentation, bulletin 1301-X 
Insulating blankets, fabricated. . 
Insulation 

Cellular glass 

One-block, bulletin 

Thermal 
Intercommunication systems, 

spark proof 
Ion exchangers 
Jet apparatus, bulletin SK-1. 

Joints, swivel 
Kettles, processing, catalog 356- R. 
Kilns, rotary, Bulletin A-442. . 

Bulletin 1115 . ; 

Kneading machines . 
Labelers, single 
Laboratory equipment 
Laboratory machines 

Linings 

Drum, bulletin DL-2.. 

Sheet . 

Vinyl .. 

Loggers, automatic 
Magnets, spout, bulletins 92F, 97E 
Manifolding installations 
Materials handling, bulk. 
Measuring systems, packaged, 

precision 
Metallizing gun 
Meters .. 

Air velocity, bulletin 2448.G.. 

Automatic control 
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Flow, cavalog 2320 30-1 

Liquid, data 566-R . 494 

Vibration .482D 
Mills 

Ball . 308d | 

.329a | 
. 488C 
.488D 
. 488k 
329c, 333a | 

Catalog 69 inna 

Sealed P ceSROD® | 

oe RRS a, 287, 488F, 490A | 

Catalog B-105 . ea ee 

Catalog B-107 io EPO 

Dry-batch . pi eee 

Electric & air driven, portable, 

catalog B-108 

Heavy duty 

Intensive .. 

Laboratory .. 347d 
Catalog DH-50 ... «i ,3E7e 
Explosion proof, catalog DH-51.117h 

Side entering, catalog B-104......117e 

Spiral ribbon 347d 

Stainteml; s0cKeled: iiss650 ci. waves 92 

Top entering 
Propeller type, catalog B-103...117f 
Turbine & paddle, catalog B-102.117g 

Vertical 

Monel 
Motors .... 

Bulletin N-100 

Ball bearing 

Chemical 

Electric .. 

Power drive, catalog C-413 

Totally enclosed 
Fan-cooled, bulletin B-2201 

Oscillographs, recording 
Ozonators, laborator\ 


Hammer 
Impact ... 
Ring roll 
Rock-emery 
Roller 


Sata 
...347a 
ai aeanl 


Packaging .. 
Packings, file # DMCI .. -BR483 
Folder AD-131 
Valves & pumps 
Paint 
Rubber masonry 





italog ‘TP-1053 


Removers, non-flamabl« 

Paints, protective, bulletin 7 

Pebbles, heat exchange 

Pelleters, continuous . 

Periscopes, industrial 

Pilots, pressure 

Pipe saw . | 

Pipes : +104, 412 

Glass, installation, bulletin PE-3. .16-7b 
Plastic, bulletin 80A Nee 
Saran lined ..-307a 
Stainless oe 

Pipe & fittings, glass, 
bulletins EA-1, FA-3 

Pipe & tubing 

Piping 
aE e ae :  ogieeeee 
Pressure . 293 


.16-7a 
. .484H 
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Du 


| 147 EAST SECOND STREET, MINEOLA, N.Y. - Sales Representatives in Principal Cities 


carbon black 


Complete assembly of the Type UW-3 
Ducon Centrifugal Wash Collector. 


Write today for de- 
scriptive literature. 





the name in dust 











manufacture 

or rubber 
.)for that matter, 
th any substance 
ees a particularly 
ust . . . Ducon Dy- 
fugal Wash Col- 


n effectively control 
ts and reclaim val- 


ing. two-phased wash- 
successfully handled 
ult dusts as carbon 
yments and other ex- 
ine dusts . .. at better 

0 efficiency. 
Unit construction of this 
fon Collector simplifies in- 
allation and maintenance with 
almost any type of exhaust sys- 
tem. Prove to yourself that 
proper dust control can make 
a difference in production eco- 

nomies. 


Canadian Branch: THE DUCON COMPANY of CANADA, Ltd 
275 James Street North, HAMILTON, ONTARIO 


Designers and Manufacturers of Dust Control Equipment Exclusively 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 





ndltif~ele protection 
for efficient processing 


...PEABODY DIRECT FIRED AIR HEATERS 


are often called upon to solve, in conjunction 
with Peabody Burners and Gas Scrubbers, dif- 
ficult processing problems. These Air Heat- 
ers are compact, custom-engineered, and de- 
liver high-temperature, as well as high- 


pressure, gases for operation at pressure Le ia Po 
ranges from atmospheric to over eight at- I | 
| 


a 


mospheres. Available in capacities from 
1,000,000 to 100,000,000 B.T.U./hr. For com- 
plete details, write for Bulletin 600A. In- f 
erasers t = me 4 


| dl ‘a 


NP 


el H 


joreecemeressrapectnesenin nas — 


: mdi 


——_——. 









































. PEABODY SCRUBBERS fayind 


alone or in conjunction with Peabody Direct 
Fired Air Heaters, offer process engineers a 
wide range of opportunities for solving dif- 
ficult processing problems and safeguarding 
both product quality and process economy. 
Patented Impingement Plate offers positive, 
controlled scrubbing action with no moving 
parts. If you have problems of cleaning, cool- 
ing or absorbing gases in order to recover 
valuable by-products, eliminate atmospheric 
pollution, or improve your processing, look 
to Peabody for dependable answers. Bulletin 
available on request. 





ENGINEERING oe ee 


4 AVENUE + NEW YORK 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED © LONDON, S.W.1, ENGLAND 














PRODUCT INDEX ... 


Plastics, molded, corrosion-proof. 
| Potash, caustic . 


| Precipitators 


Preheaters, air . 
Presses, filter . 
Pressure elements 
Primers, rusty metal. : 
Process equipment. .490B, 490C, TR499 
Processing, low-temperature.........131 
Proportioning systems, automatic, 

bulletin 035] . 314 


| Pulverizers . 2USza 
Pumps ..... Liky Sts 4901 


Bulletin 722. 6 
Bulletin 55SC 
Air-driven, hydraulic, data sheet 36.425 
Centrifugal . .87, 490K, 490L 
Bulletin P-3a ss bt ae Sa OE 
High pressure, bulletin 980- i 550 
Rubber-lined . 
Diffusion 
Diaphragm 
Flow, control, bulletin 1253 
High vacuum, catalog 700. 
Industrial . , 
Metering & proportioning, 
small volume, catalog UP-52R. 
Piston-diaphragm, catalog 300 
Process, bulletin 1125-B 
Proportioning . - 
Self-priming, centrifugal ie 
Slurry, bulletin 18] 
Turbine 
Vacuum, bulletin 755 
Recorders, multipoint . . . 
Recorders & controllers, electronic. .. . 
Rectifiers, mercury arc 
Reducers, speed 


| Reformers ... 
| Refractories 
Regulators 


Automatic voltage, bulletin $351. 
Pump pressure 
Temperature 
Bulletin T50 
Respirators, interchangeable. 
Rinsers 
Rubber tires 
Scales 
Checkweight 
Crane 
Screens, vibrating 
Screws 


Scrubbers 


| Seals 


Mechanical . 
Rotary mechanical 
Separators 
Rl teas ...329d, 490F 
Water ..... yeas aes 
Continuous 
Magnetic 
Screen vibrating, data file 43-32. . 
Shapes, extruded 
Sheets, asbestos, corrugated. 
Shredders ... 
Sieving & straining mac achines Weer 
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Sifters, circle 

Sizers, jet, bulletin 2 

SCL 2) a eee 296B 
Starters, motor, bulletin 14B6410B....65 
Steel, stainless, strip & sheet. . . 

Steels 


Glassed, bulletin 902. 
High alloy 
Stainless 
ee NE cos os cad aces 
Strainers, rotary 


Stuffing boxes, pump, bulletin S-147.L497 
Substations 
Primary 
Unit 
Tachometers, hand ..... 
Tank 
Cars 
Lights 
Tankage, 


..102-3a 
..102-3¢ 


field-erected. . 


Storage 
Seamless & welded... 
Stainless steel 
Seainless 
Water, copper .. 
Tubing, welded .. . 
Tubings, stainless steel, 
flexible, bulletin STC-1... 
Turbines 


Unilets, bulletin BH...... 
Unions, stainless steel. 
Unloaders, centrifugals 
Valves . 

Angle 

Bronze 

Control 

Diaphragm 

Gate. wa 

Line blind 

Lubricant-sealed_ . 

Metal, circular 592 


g 
Catalog 4-CM. 
Porcelain 
Tanks & hoods, ene) sevistent 
Tantalum 
Tees, welding 
Test stands & instrament par nels. pate 
Thermometers 
Titanium ..... 
Towers 
Condensor 
Fractioning 
Tractor-shovels ....... 
Trailer, gas 
Transducers .. 
Transmitters 
Frictionless, bulletin A105. . 
Pressure, bulletin 98097. . . 
Temperature, bulletin 13-17.... 
Traps 
Moisture, float-type 
Steam, impulse 
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An Important 
Wire Cloth 
Check Point 


is 
/ —_— = = = ae a ae as ae 


ACCURATE | 
MESH | 
COUNT | 


: 
eG follows that when you are 


screening material to get solids of a definite size, the accuracy of 
your end product depends on the accuracy of the mesh you use. If you 
think you are using a screen with 0.012” openings, when in reality 
you are using a screen with openings measuring 0.0185” (both of 
these openings are possible in 40 x 40 mesh cloth), the size of your 
product may not meet your process specifications. 


Newark Wire Cloth is consistently accurate. Our slogan ‘Newark 
for Accuracy”’ is not just words—it's a true description proved again 
and again over our more than 75 years of experience in making 
wire cloth. 


We make wire cloth accurately woven from all commercially used 
metals in sizes ranging from 4 inches (space cloth) to 400 mesh. 


We catalog some 5,400 different combinations of wire gage and 
mesh. Let us quote on your requirements. When writing, please give 
us details on your process. 


Send for our New Catalog E. 


ewark 


lire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


/ 
NEWARK 
fetaccuracy 


471 





PANGBORN STOPS THE DUST HOG 





Pangborn DUST CONTROL 
improves product quality 


for the H. E. Fletcher Co., West Chelmsford, Mass.—by making 
possible the marketing of cleaner granite products. In addition, 
Pangborn Dust Collectors guard employees’ health from dangerous 
dust, protect costly machinery, and permit the salvage of valuable 
material for resale. 


What can Pangborn do for you? 


Pangborn engineers will be glad to discuss your dust 

control needs—show you how Pangborn equipment 

) Can save you time, trouble, and money. For more 

information, send for Bulletin 909-A today! Write 

Sih dukenei to: PANGBORN CORPORATION, 2600 Pangborn 
Medallion Bivd., Hagerstown, Maryland. 


} 
PRODUCT INDEX ... 


I'rucks 
OS ae a eae 
Pallet Fe .479G 


| Tubes 


7239 


(Se G7, 29 
Pressure reducing ...... .. 485A 
ES aeeenees 355 
Saran lined .... ee ...367¢ 
Solenoid ...... 485B 
Bulletin 700 .... ..M424 
Stainless steel, form 200. yada os 
Steel, gate, catalog 16..... . 384 
Water-steam mixing ... 485c 
Well sampling . . 63 
Vaporizers, bulletin A 100. NPE Sb 


WOES ou. 6 vies xe cob bape c eReeEe 


Clad steel .. -283¢ 
Forped ..... ab Ey 69 
TERT ke , 368b 
Vibrators, bin ..... ay .. R436 


| Viscometers ... see + + AVb436 
| Waste treatment packages. Ke ijn sre ee 


Water treatment, demimeralizers. . .R430 


| Weighing systems, automatic. .. . 
| Weld inspection kits 

| Welding electrodes 

| Wire cloth . 


Catalog E... 


| Wire mesh .. 
| Wrenches, open end 
Zone controls, gradiation . 


| Services 


Construction, process plants. . . 


Engineering & construction 
Petroleum refineries & process 
units .... 491D 
Process plants, fat & el. 491F 


| Engineering & design .. .400e 


Process plants paver jin BOO 
Ammonia ; ste 4] 
Urea ... . 49 

Plant location 491 
Processes, electroplating ... .. 491E 
Processing, uranium ores...... .400b 
Recovery & refining, rare metals 400c 
Research 

Catalysis 491H 

Experimental chica: 

Research & development, | processes 

& systems ; .400d 
Shipping, tank car ATS, 267 
Steam-water cycle deposits 4911 





J Keeping too busy? 

You'll find our streamlined 

Reader Service section right up 
your alley. It's designed for 
busy engineers who want to find 
things fast, get more informa- 

| tion fast. RS is easy to use, and 
you can bank on it. 
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Flashback___ 


To make sure that you don’t miss 
any news that could help you with 
your job, Chemical Engineering 
is doing a double take for you. 
The index below repeats the edi- 
torial listings only on chemi- 
cals, equipment and services fea- 
tured last month in New Equip- 
ument and New Products. Use the 
‘postcard (p. 497) for more infor- 
mation on any item 





Chemicals 


Asphalts, rubber 

Bag, sift-proof pie 
Chlorobenzene, waterdispersible i“ 
Coatings, vinyl 
Containers, shipping 

Detergents ...... 

Fiberglas, high-density 

Gums, silicone rubber ..... . 
Masking agents, odor ...... 
Nylon, sunlight-resistance 

Paints, rubber masonry 

Terpene chemicals 
Terramycin-hydrocortisone . . 
Water repellents, masonry .. . ; 
Well cleaners, package 

Yarn, neoprene treated ..... .. 


Equipment 


280B 

. 280A 
270B 
274E 

.. . 268A 
. .282F 
282C 
..274C 

. .266B 
ee 
..272B 
276A 
.278A 
274D 

.... 282E 
. .282G 
282A 
ssasae 
. .270C 
274B 
266C 
278C 

.. 270A 
264A 

i eee 
.. 266A 
..272D 

. .280D 
.280C 
.282D 


Amplifiers, indicating 
Balances, pressure ....... 
Bellows, Teflon . 

Breakers, enclosure 
Compressors ... Te 
Controllers, temperature ahs 
Controls, vibration ... 
Couplings, shaft ... 
Covers, acid tank 
Dispersers, disk 

Drum fillers ..... 
Extruders, resin 

Filter covers ..... 

Gears, reduction . 
Hygrometers 

Indicators, remote . 

Meters, gas flow . 

Pallets, paper .... 

PIPE) PUN. sw. sss 
Power outlets ......... 
Presses, tablet .... 
Pulverizers ..... 

Pumps 

High temperature .. 
Recorders, heat 

Scrubbers, gas 

Shovels, small power. 
Spectrometers, mass ..... 
Telemetering systems ..... 
Transmitters, differential converter 
Weighers, batch 
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66° Be Sulfuric Acid service 


valve 


DURCO type 


Available in sizes 4” through 2”. 
Why not mail the coupon for full details? 


The Duriron Company, Inc. Dept. CE 
Dayton, Ohio 


Please send details on Durco Type F Valve. 





Company 


Address 








City 








What It Contains .. . 


This is a comprehensive list- 
ing of the latest literature 
you can now get from manu- 
facturers on chemicals, equip- 
ment and services in all fields 
of interest to chemical engi- 
neers. It lists new publica- 
tions just issued as well as all 
bulletins mentioned in this 
issue. For your convenience, 
all items have been categor- 
ized and alphabetized. 


For More Information . . . 


You can get—and get fast— 
more information on any pub- 
lication listed in this guide by 
using the Reader Service post- 
card inside the back cover. 
Simply circle the item’s code 
number on the postcard, fill 
in your name and address, 
then mail to us. Ask for as 
many as you need. Answers 
come to you direct from the 
companies putting out the 
literature. 


Contents of This Issue... 
Chemicals and materials .474 
Construction materials . .476 
Electrical equipment ... .478 
Handling and packaging .478 
Heating and cooling 
Instruments and controls .482 
Mechanical equipment . .478 
Pipe, fittings, valves 

Process equipment .. 

Pumps, blowers, compres- 


Services and Processes. . .490 


474 


Guide to Technical Literature 


Want to build up your files and keep them up-to-date? 
This comprehensive guide to available literature will help you 
do just that. They’re yours—free—for the asking. 





Chemicals 





Acid, b-Benzoylacrylic In addition 
to covering chemical reactions and 
uses of the acid, booklet contains data 
on the physical properties and a list 
of 40 literature references. Technical 


Bulletin No. I-6. 
474A National Aniline Div. 


Acid, Boric, Anhydrous Widely used 
in the preparation of fluxes & for 
special enamel & glass compositions. 
Typical chemical paeire, typical 
screen analysis, ues data, etc. 
in Technical Bulletin No. 
747B Pacific Coast Doreen Co. 








Acids, Fatty......24 p. booklet offers 
specifications, grades, packing, 
stock points on distilled stearic, oleic, 
coconut, cotton seed, soya & palm 
fatty acids. Request “Patty Acids in 
Modern Industry.’ 
474C A. Gross & Co. 


Acrylonitrile . booklet, “The 
Toxicology of S encctiiie” con- 
— abstracts of the more important 

eg data, both from = 
lis literature & company’s files. 
Includes bibliography. 
474D American Cyanamid Co. 








Benzenes, Chlorinated Valuable in- 

formation on  monochlorobenzene, 

| ag age p-dichlorobenzene 

2, 4-trichlorobenzene. Describes 

Shaybienl properties, uses, chemical re- 
actions, toxicity, etc. 

474E Dow Chem. Co. 


Calcium Chloride 4 p. booklet offers 
informative data on Peladow—con- 
centrated calcium chloride manufac- 
tured in pellet form. Includes proper- 
ties, applications, advantages, han- 


dling, uses, etc. 
74F Dow Chem. Co. 








Charts, Conversion Offers a Conver- 
sion Chart that does away with “‘com- 
putation headaches” in using phenolic 
resins to cast industrial parts and 
consumer items, Also technical data 
and production samples. 
474G Marblette Corp. 





Chemicals, Leather......16 p. Bulletin 
offers valuable data on Tanak MRX. 
Includes full description, require- 
ments for use, properties (appear- 
ance, solubility, chemical reactions, 
etc.) and formulations. 
474H American Cyanamid Co. 





Cuprous Chloride, Technical......Com- 

any makes available an informative 

ata Sheet which covers pertinent de- 

tails concerning physical and chemical 

properties, suggested uses, containers, 
ete. No. DA-36571. 

4741 Baker & Adamson. 





Diethyiene Glycol Company issues a 
new Technical Information Bulletin 
on diethylene glycol & triethylene 
glycol. Both are used to plasticize 
composition cork. For complete de- 
tails request No. F-80 
4743 Carbide & Carbon Chem. Co. 


Dodecenyleuccinic Anhydride......Offers 
pertinent information on dodecenyl- 
succinic anhydride—physical proper- 
ties, chemical prea suggested 
uses, hazards, availability, etc. Tech- 
nical Bulletin I-8. 
14K National Aniline Div. 








—— 


Film, Polyester New Technical Re- 
ports (TR-1, 2) on Mylar’s polyester 
film—one  coverin films physical, 
chemical & electrical properties, & 
one on adhesives developed for bond- 
ing Mylar to other materials. 
474L E. I. du Pont de Nemours. 








Fumaryl! Chloride p. Folder con- 
tains a list of the physical sae So 
and a brief discussion of important 
chemical reactions in which fumaryl 
chloride takes og Request Tech- 
nical Bulletin No. 

National Aniline Div. 





Glycerol Mono-Oleate, Distilled 
Provides a Technical Report which 
describes the characteristics & use 
of distilled glycerol mono-oleate as a 
dispersant for odorless thinner— 
alkyd resin systems. 
474N Distillation Product Ind. 





Hydrocarbons 104 p. covers data on 
specifications, properties, shipping & 
containers for methane, ethane, pro- 
pane, isobutane, isopentane, isohep- 
tanes, menootnns cyclopentane, etc. 


Bulletin No. 61 
4740 Phillips Petroleum Co. 





Hydrogen Peroxide Descriptive ref- 
erence contains general information 
on properties, reactions and uses of 
the ge peroxide solutions of 27.5% 

o 50% concentration. Request Prod- 
oes Bulletin No. 
Buffalo Electro-Chem. Co. 


Limestone, Finely ground, very white, 
high calcium limestone for use 
in paint formulations, rubber com- 
pounding, etc. Physical properties & 
typical chemical analysis included in 
Bulletin No. 17-101-2-3-54. 
474Q Harwick Standard Chem. Co. 








Lubricants Describes Moly-Spray- 
Kote lubricant—general functions & 
rpose, advantages. basic character- 

stics, general specifications, recom- 
mended application rn stor- 


age. Bulletin No. 
474K Alpha Corp. 


Monochlorobenzene Highly reactive 
and versatile raw material for the 
manufacture of plastics, insecticides, 
dyes, drugs and ve other products 
in a wide variety of industries. Data 
and test samples. 

143 Solvay Process Div. 








Naphthoquinone Lists the physi- 
cal properties of 1, 4-Naphthoquinone 
and illustrates its chemical properties 
by structural equations. Sixteen liter- 
ature references included. Technical 


Bulletin No. 1-4. 
4748 National Aniline Div. 





Nitrocyclohexane An excellent solv- 
ent for wide variety of substances, 
including waxes, resins, natural and 
synthetic elastomers, and numerous 
organic chemicals. Data in New 
Product Information Bulletin. 
474T E. I. du Pont de Nemours. 





Olls, Vegetable, Vulcanized Informa- 
tion on vulcanized vegetable oils (rub- 
ber substitutes)—function in rubber, 
physical & chemical properties, white 
rubber substitutes, brown rubber sub- 
stitutes, etc. 
474U Carter Bell Mfg. Co. 


Pellets, Chemical Announces publi- 
cation of a new, profusely-illustrated 
Catalog Sheet descriptive of X-73 
chemical pellets for ice and snow re- 
moval. Describes application methods 
and expected results. 
474V Monroe Co. 
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Peroxides A review of present status 
of application research on uses of 
hydrogen peroxide & peracetic acid 
in bleaching, organic synthesis, poly- 
merization, sanitizing, etc. Request 
illustrated Bulletin No. 36. 
475A Buffalo Electro-Chem. Co. 





Peroxygen Compounds Describes the 
use of peroxygen compounds for re- 
ducing degree of polymerization and 
refining of cellulose ... and for de- 
sulfurizing viscose rayon filaments. 
Bulletin No. 43. 
75B Buffalo Electro-Chem. Co. 





Plasticizers . Reference includes 
information on Plastolein plasticizers, 
performance data comparisons, per- 
formance charts, preparation of test 
samples, test methods, compatibility, 
etc. Available on request. 
475C Emery Industries. 





Potassium Pentaborate Covers theo- 
retical composition, solubility in 
water, pH values, representative 
chemical analysis, maximum limits of 
impurities, density, uses, etc. Tech- 
nical Bulletin No. 9. 
475D Pacific Coast Borax Co. 





Potassium Titanium Fluoride 
pany makes available an informative F 
Data sheet which covers pertinent de- . ara H ‘ ing i in ; ide vari Oo 
tails concerning physical and chemical DAY Dust Filters are doing an outstanding job in a wide variety 
properties, suggested uses, containers, applications. Here are five reasons why so many chemical proces- 
etc. No. DA-40722. . : | d DAY D Fil ‘ 
475E Baker & Adamson. sing companies use (and reor er) ust Filters. 








Resins, Anion Exchange Presents a 
new brochure which describes in de- 1 
tail the nature and operating charac- 
teristics of this aliphatic-type anion 
exchanger. Request the 16 p. Duo- 
lite Data Leaflet No. 31. 
475F Chemical Process Co. 


Constant resistance resulting in constant air volumes. 


High pressure reverse jet cleaning of filter tubes gives 
high air-to-cloth ratio. 





Resins, Epoxy Three Brochures con- 
tain detailed descriptions of epoxy 


resins and hardners. Specific infor- 3 


Self-adjusting blow rings assure perfect tube cleaning, 


mation furnished on_ the physical giving maximum air volumes at lowest pressures. 


properties. Request Bakelite Tech- 
nical Bulletins Nos. 1, 2, 3 


pete auras No shut-down to clean. Constant, automatic operation. 





Resins, Fluorothene Presents tech- 
nical data on line of fluorothene res- 
ins. Includes history, chemical struc- 5 
ture, properties, fabrication, applica- 
tions, ete. Full information in 16 p. 
Booklet No. J-739. 
475H 


Installation requires minimum space. 


DAY service includes surveying your dust problem, engineering a 
practical solution and manufacturing the required equipment. DAY 
Ree, ete: -: manuel inelutes makes Exhausters, Cyclonic fe oyna Filters, Piping, Fittings, 


Bakelite Co. 





valuable Bulletins on several of the A . D | . 

more popular grades of Interchemical Hoods; in fact, everything needed to complete your dust control 
ester resins, é ata | : 3 1< . . ; : 

nterchemical color. concentrates, system. This ONE UNDIVIDED RESPONSIBILITY assures you 


bina concentrates, ‘ 1] ‘ 
nders, etc. ie Stz ation. 
4751 Interchemical Corp. a more efficient installati SpA 
If you have a dust control problem, whether it involves a complete 
Resins, Synthetic...... Reference fists, ‘ ° ‘ ° ‘3 invited, WRITE 
with characterizing data, all stand- dust control system or a single unit, your inquiry is invited, : 
ard commercial products of the Syn- ; & 
thetics Department—synthetic resins, FOR BULLETIN 528 R. 
pentaerythritol, plasticizers, nonionic 
surface-active agents 
15d Hercules Powder Co. 








Resins, Thermoplastic Presents a 
new {illustrated Booklet containing in- 
formation about plant facilities, tech- 
nical service, testing equipment, and | Two of eight DAY “AC” (Hersey 
AI ge lg Pm line of thermo- Type) Dust Filters used by Chas. 

" ‘Firestone Plastics Co. Pfizer & Co., Inc., at the Groton, 


— Yined Oblerta Combine hich Conn., plant. 99.99-+ per cent 
esins, ny oride om ne £ . ry Hea ; ‘ 
impact strength & excellent physical filtering efficiency consistently 
properties with chemical resistance of provided. 
rigid vinyls to provide an ideal ma- } 
teria] for structural uses. Data in 
Service Bulletin No. G-13. 
15 B. F. Goodrich Chem. Co. 











Silica Gel Highly porecas pure silica 
gel of extremely low density. Chemi- 
cal & physical characteristics make it 
adaptable for many uses. Company 
makes available full information, sug- 
gested appplications, etc. 

44 Davison Chem. Co. 





Valuable Brochure con- | r lE rr - 856 Third Ave. N. E. * Minneapolis 13, Minn. 
adie tk te naan wader te BSINCE Ni 1881 | IN CANADA: P.O. Box 7ON, Ft. William, Ontario 
cludes data on sodium alcoholates, QUST LOMTROL Branch Plants: Buffalo, Ft. Worth and Toronto, Ontario 
sodium hydride, alkkylsodium com- 


j Representatives in Principal Cities 
pounds, sodium alloys, etc. A SINGLE UNIT O8 A COMPLETE SYSTEM 
475M Ethy! Corp. 


, 
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LITERATURE ... 





Sodium Pyrophosphate Peroxide 
nounces the availability of descriptive 


- *. | 
N 3 | literature on sodium pyrophosphate 
O in 18 | peroxide—chemical and physical 
properties, uses and handling. Product 
Bulletin No. 8. : 
476A Buffalo Electro-Chem. Co. 


Te ” | 
ust as OO as | Sodium Sulfides Quick-dissolving so- 
dium sulfides give clear solutions— 
free of sediment—in 15 minutes. Data 
Sheets available. Bulletin 100 fur- 


nishes information on Hooker’s prod- 


ucts and services. 
79a Hooker Electrochem. Co. 


Solvents...... 75 p. booklet, “Organic 
Solvents and Chemicals,” contains 
valuable information on line of alco- 
hols, ketones, esters, glycol ethers, 


b 
N th | plasticizers, chlorinated solvents, gly- 
O ing Can e | cols, amines, me REF 








476B 





Surface Active Agents, Non-Ionic 


. ° Covers Nopalcol non-ionics surface 
sl ] stitt ite or 1t active agents. Contents include de- 
scription, key, to tabular data, key to 


solubility terms, solubility data, etc. 
Bulletin P-19-86-0-5-54, 
476C 


Nopco Labs. 





| Tri-N-Butyl Borate Covers formula ; 

Gf jon’ compare Tantalum, analyze it! A study of | sity; bolling point; fash potat : Soler: 
its excellent properties—immunity to corrosion odor: solubiity ‘in ae Secrets 
—high thermal efficiency, high tensile strength, duc- | ee ee ais Cunat Retest Co. 


tility, puts Tantalum in a class by itself. No other pce $2 p. Booklet covers grades 
; : H ‘ available, chemical & physical prop- 
material comprises all its advantages. available, chemical & physica! prop: 


} ont nauba wax, candelilla wax, japan 
These inherent advantages of Tantalum have intro- gg an meg 


» : ' ‘ . . ouricury wax, palm waxes, etc. 
duced new economy and efficiency to many chemical oven om, ea lee Ca. 
processing operations.-An excellent heat conductor, Zirconia, Stabilized Piada wecsaestal 


H . “mM usage in refractory, ceramic, elec- 
Tantalum saves steam or cooling water, permits closer tent & ubeanies fathe Partiasat tn. 


: : . formation on chemical & physical 
process controls. As a metal with high tensile strength Sronarties & tunnel une tn new 


and easy ductility, Tantalum allows light gauge con- Saas Eacmatees Cele et Aiséatee. 
struction; eliminates breakage as well as expensive 
framework and supports. And because Tantalum is 
acid-proof, it eliminates many of the costs of corro- Construction Materials 
sion such as product contamination, equipment repair 
and replacement, shutdowns, etc. 
> ° . Due to long service life & 
These economies and others are possible with | low initial ‘cost . .. aluminum has be- 


come one of the most popular metals 


Tantalum. Call in an experienced Fansteel engineer in the chemical process industries. 
Details in “Alcoa Aluminum in the 


to tell you, quickly, whether or not they can be Process Industries.” 
. ° . | 6F A . c 
effected in your processing operations. ~ mom nsnetcantesPiintemencnrhle 

















Aluminum Building Wires & Connectors 
.Reports an investigation to ob- 


tain information on building wires 
Use Tantalum with economy for most acid solutions employing aluminum instead of cop- 


and corrosive gases or vapors except HF, pet ee, the electrical conductor. Data 
alkalis, or substances containing free SO;. a ake Labs 


Castings, Stainless & High Alloy 
Esco Spuncast for everything you re- 
quire in stainless & high alloy cast- 
ings. Detailed booklet can help you 
cut costs on hollow, circular, cylindri- 
cally shaped products. 
371 Electric Steel Foundry Co. 








Coating Systems, Protective 
approach to maintenance-painting 
halts corrosion. Sixteen specialized 
protective coating systems cover re- 
quirements of hundreds of strong 
corrosives. Bulletin MC-8. 
-410a United Chromium. 





Coatings, Protective Amorphous zinc 
phosphate coatings are smooth, dense 


| and exceedingly adherent to the basis 

‘ Ask for a copy of our free booklet | metals, Cocnpnete information on Ty- 
“‘Acid-Proof Tantalum Equipment for Chemical Operations” 7g gr a Tee a8 apeine- 
16H Cowles Chem. Co. 


FANSTEEL METALLURGICAL CORPORATION Coatings, Protective Protection for 


NORTH CHICAGO, ILLINOIS, U.S.A walls, beams & equipment exteriors. 
’ ae Large variety offered for special needs 

as well as for general protection 

against corrosive fumes & splash. 

Request Bulletin 7-2. 

32405C 362 Atlas Mineral Products Co 
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Coatings, Protective For any equip- 
ment or surface that can be uniformly 
baked...Plastisol compounds offer 
easy, economical way to apply long- 
lasting viny] coating promenes. De- 
tails in Bulletin VP-1. 
410b United Chromium. 





Coatings, Protective Designed to do 
specific jobs in the chemical process 
industries, on new _ construction, 
maintenance and products finishing. 
Covers outstanding features, uses, 
application, etc. Illustrated. 
477A David E. Long Corp. 





Fabrication, Metal Manufactures 
metal products for numerous indus- 

trial uses...from complete carbon- 
black plants to steel conveyor boxes. 
Designs, engineers & fabricates to 
specific needs. Full data. 
352 Boardman Co. 





Fabrication, Plate...... Covers important 
data on manufacturing equipment, 
welding procedure qualifications, typi- 
cal examples of plate and heat ex- 
changer fabrications, etc. Request 
this helpful literature. 

Vib Downingtown Iron Wks. 





fabrication, Process Equipment y 
gineers and fabricators of equipment 
in stainless steel, monel, aluminum, 
and alloy steels for the chemical, 
textile, paper and food industries. 
Illustrated, 4 p. Bulletin. 
477B Process Equipment Co. 





Fabrication, Process Equipment 
signed and built around the 
Haveg—basic construction material 
that resists corrosion. Includes size 
and chemical resistance charts in 64 
p. illustrated Bulletin F-6 
35a Haveg Corp. 





Fabrication, Process Equipment..... .If 
your process involves high pressures, 
high temperatures or corrosive ma- 
terials, design with Multi-Layer. De- 
scriptive Bulletins provide complete 
information. 
274-5¢ A. O. Smith Corp 





Fabrication, Stainless Steel... . Feature 
the techniques of fabricating equip- 
ment with round corners for efficient 
service—round corners are stronger 

..@asier to clean. Juide provides 
complete details 
359 S. Blickman, Ine 





Fabrication, Storage Tank Presents 
Catalog dealing with storage tanks & 
steel plate fabrication Features 
material specifications, tank design 
data, foundation recommendations, 
ete. Illustrated. No. 54B. 
477C Hammond Tron Wks. 





Heads, Stainless Steel File Folder 
provides useful data on stainless steel 
heads, either press formed or spun. 
Handy pocket holds latest price lists 
for heads carried in stock. Request 
new literature. 
39 G. O. Carlson, Ine. 





Hoods, Tank Pla-Tank—molded 
from long-life, resin-bonded glass fibre 
laminate——resistant to wide variety 
of fumes and temperatures. Light 
weight, easy to install, competitively 
priced. Data Sheets. 
350 Chemical Corp. 





Insulation Describes Mono-Block — 
the one-block insulation for tempera- 
tures up to 1700°F. Bulletin includes 
information on composition, proper- 
ties, efficiency, and low applied cost. 


Fully illustrated. 
344 Baldwin-Hill Co. 





fnsulation, Cellular § Glass 
data on features and advantages of 
cellular, “stay-dry” insulation Re- 
quest sample and booklet describing 
use of Foamglas to insulate piping, 
tanks and other equipment. 
327 Pittsburgh Corning Corp 





Linings, Drum Unichrome drum lftin- 
ings deliver resilient, seam-free, pore- 
free protection against such materials 
as acids, alkalies, salt solutions, alco- 
hols, detergents, etc. Descriptive Bul- 
letin No. DL-2 

United Chromium. 





CHEMICAL ENGINEERING 


Sharp & Dohme reports 


tT 
LATTICE Bratp* Laffey PACKING 


gives excellent service on glass-lined 


agitators handling organic solvents 


*Registered Trademark. Only 


Garlock makes LATTICE BRAID 
rod and shaft packings. 


The Sharp & Dohme Division of Merck and Co., West Point, Pa., 
found that braided packings lost their shape while in use and extruded 
from the bottom of the stuffing boxes on their glass-lined agitators. 
Furthermore, some of these packings would react with the solvents in 
the vessels. According to E. P. Street, chemical engineer at Sharp & 
Dohme, Lattice Bra Teflon packing is not affected by the solvents, 
retains its square shape, and does not extrude. This has meant fewer 
repacking jobs and, thus, substantial labor savings to Sharp & Dohme. 
Put Garlock Lartice Bram Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack- 
ing is worn far beyond the limits of wear of ordinary braided packings. 
Lattice Braw is made from flax, cotton, asbestos, wire-inserted 
asbestos, Teflon, and asbestos with Teflon impregnation—for various 
types of services, 
Get all the facts about Larrice Braw Packings. Contact 
your Garlock representative or write for new folder AD-131. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham « Boston ¢ Buffalo ¢ Chicago « Cincinnati ¢ Cleveland 
Denver ¢ Detzoit « Houston ¢ Los Angeles ¢ New Orleans « New York City « Palmyra (N; Y.) ¢ Philadelphia 
Pittsburgh ¢ Portland (Oregon) ¢ Salt Lake City ¢ San Francisco « St. Louis ¢ Seattle « Spokane « Tulsa, 


in Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


t The Du Pont Company's Trademark 
RRR Re NR , - a 


(JARLOCK LATTICE BRAID 
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Linings, New Bulletin dis- 
cusses, illustrates and gives consider- 
able information on the application 
of flexible Koroseal Sheet to plating 
tanks, racks, vats, etc. Covers ad- 
vantages and limitations. 
478A Metalweld, Inc. 





Paints, Protective Proven successful 
against all forms of corrosion (cor- 
rosive fumes, condensates and spill- 
age). Includes performance record 
with over 176 corrosives in detailed 
Bulletin No. 750. 
98 U. 8. Stoneware Co. 





Processing Equipment, ———— Steel 
Resisting alkalies i pH 12 at 
212°, and every aci enetot hydro- 
fluoric, glass protects product purity, 
keeps corrosion from chewing up 
equipment. Bulletin 902. 

506 Pfaudler Co. 





Shapes, Extruded......Describes new hot 
extruded shapes offered in stainless, 
tool steels, high temperature alloys 
and other steels. Covers advantages 
in coste—in time—in availability—in 
quality. Illustrated. 
478B Allegheny Ludlum Steel. 





Publication furnishes 16 p. 
al information covering the 
ection & application of prin- 

cipal AL jal alloy products: stain- 
less, = electrical steels & sintered 
carbid 
53 Allegheny Ludlum Steel. 





Steels, Allo Announces a new steel 
which will enable you to improve the 
portermanéa, lengthen the life, and 
reduce the cost of industrial equip- 
ment. Descriptive Booklet contains 

the full story of T-1 pro. 


66a-d J. 8. Steel Corp. 





Highly corrosion- 
resisiant stainless steel—weldable— 
100% non-magnetic. Request valuable 
booklets containing up-to-date infor- 
mation on Waukesha stainless stee! 
& “Waukesha Metal. 

262 Waukesha Foundry Co. 


Steels, Stainless 





Steels, Stainless Offers 44 p. booklet, 
‘Making the Most of Stainless Steels 
in the Chemical Process Industries.” 
Describes the metal's valuable char- 
acteristics and advises how to spot 
its good applications. 
46 Crucible Steel Co 





Electrical & Mechanical 





Hearings, Motor......Facts on the advan- 
tages of pre-lubricated bearing design, 
with cutaway view, cross-section dia- 
gram, comparison chart, and state- 
ments by bearing manufacturers. Re- 
quest Bulletin No. B-2201. 

207 Reliance Electric & Engrg. Co 





Belts, V- p., fully illustrated 
multi-V belt Engineering Handbook 
features a convenient guide to the 
design of standard & high capacity 
drives. Includes series of 22 sim- 
plified, easy-to-read tables. 

4780 B. F. Goodrich Co. 





Belts, V- Links are quickly joined 
by easy-to-use cup-washers & 
T-screws to make up individual belts. 
Easiest V-belt to couple & uncouple 
Lasts go -more flexible. Offers 
new 8 p llustrated C atalog. 
sil Manheim Mfg. & Belting Co. 


Casters & Whéels Provide maximum 
floor protection, economy and effi- 
ciency. Sturdy construction offers ex- 
tra long life of satisfactory service. 
Types and sizes for every purpose. 
Full details in Manual. 
R481 





Darnell Corp. 


Steel Illustrated bulletin, 
ulick Facts About Chain,” offers 
information on chain for load bind- 
ing and tie-down, agricultural imple- 
ments, towing, nas “gates, logging, 
railroad use, etc. 3 
478D (Soe Ryerson & Son. 





Chain, 
rr 











Drives, Chain, Silent 88 p. offers de- 
tailed engineering data. Covers design 
& application information, drive com- 
ponents & accessories, operational & 
technical data, etc. lilustrated Data 
Book No. 2425. 
52 Link-Belt Co. 





Drives, Variable Speed Recognized 
as the most compact & efficient device 
for obtaining variable speeds, with 
ratios up to 10:1 & capacity from 
%-50 be, Presents 16 p., 4-color Book- 
let os aridrives. — 


385 U. 8S. Elecl. Motors. 





Motor Controls...... Company provides 
broad line of motor controls for the 
chemical and process industries—in 
special enclosures for all operating 
conditions. Contains full information 


in new 120 p. ae. 
146 llen-Bradley Co. 





Motor Starter-Circuit Breakers E 
losion-proof, dust & rain-tight circuit 
Cresker & motor starter Unilets offer 
superior design, construction & per- 
formance. Valuable technical data in 


Bulletin BH. 
4-5 Appleton Elec. Co. 





Motors......New multi-color Booklet il- 
lustrates the 20 principal types of 
improved U. S. motors—Uniclosed, 
Totally-Enclosed, =xplosion-Proof 
with and without fan, Varidrive, 
Syncrogear, etc. No. 1878. 
478E U.S. Elecl. Motors. 





New re-rated mtors (Series 

100) save space, are easier to inter- 

change. Feature double-shielded bear- 

ings—serve your needs better all 

ways. Full oe KT on line in 
see Bulletin N-10 

Howell Elec. Motors Co. 





The extra dependability of 
Electro Dynamic motors covered in 
new report, “Motor Showdown.” In- 
cludes data on comparative results of 
motor performance tests. Also a Cata- 
log of industrial motors. 
363 General Dynamics Corp. 





Motors, Chemical Performance-rated 
chemical motors offer you increased 
dependability. ..by matching your job 
needs. Numerous features resist chem- 
ical corrosion. Makes available in- 
formative literature. 

305 Century Elec. Co. 





Definite savings in main- 
.when you use spiral 
or die-molded ring packings. Means 
long uninterrupted sealing service 
with less wear on rods, shafts, sleeves 
or stems. File DMCE. 

BR483 Durametallic Corp. 


Packings 
tenance costs.. 





Lattice Braid Describes 
patented lattice braid rod & shaft 
packings. Points out construction fea- 
tures of lattice braid, & covers avail- 
able materials, sizes & +h te Illus- 
trated Bulletin No. AD-13 

477 Garlock Packing Co. 


Packings, 





Reducers, Speed Design & manufac- 
ture many types: Worm, Herringbone, 
Spiral-Bevel, Helical, Planetary, Moto- 
Reducers, & GearMotors—all for wide 
range of horsepower & reduction ra- 
tios. Request Catalogs. 

42 Philadelphia Gear Wks. 





Starters, Motor Built in wide range 
of ratings for squirrel-cage, wound- 
rotor & synchronous motors...for full 
or reduced voltage...reversing or 
non-reversing. Details in Bulletin No. 


14B6410B. 
65 Allis-Chalmers Mfg. Co. 


Turbines, Solid Wheel Features reli- 
able, trouble-free operation. Rugged 
construction & superior design result 
in savings by keeping maintenance 
costs to a minimum. Complete details 
~" P cnsaencan No. S-116. 

Terry Steam Turbine Co. 








Wrenches, Open End Contribute 
greater efficiency to assembly and 
maintenance operations, For complete 
data request Snap-on Industrial Cata- 
log and General Catalog of 4000 hand 
and bench tools. 104 p 

56 Snap- ‘On Tools Corp. 





Handling & Packaging 





Bag Flatteners Power-driven Rapi- 
stan “BF” bag flatteners that knead 
and flatten filled multiwall sacks into 
firm, space-saving packages are now 
being manufacture Complete speci- 
fications and prices available. 

Rapids-Standard Co. 





Bins, Storage...... 29-sheet Technical 
Brochure on concrete stave storage 
bins. Contains table of cubic foot 
weights of flowable materials, bin 
capacities per foot of height, details 
of wall construction, etc. 
478G Neff & Fry Co. 





Centainers & Tanks, Fiberglass. .In- 
cludes description, construction, “econ- 
omy & advantages of molded fiber- 
glass round containers, fabricated 
fiberglass tanks, molded fiberglass 
trucks, etc. Illustrated. 
478H Laminex Corp. 


Conveyors Handle 
units—faster—at reduced cost with 
gravity or power roller, belt, slat, 
chain, wheel or push-bar conveyors. 
Specifications, drawing & application 
data in Bulletin 63-D. 

348 Sandard Conveyor Co. 





ackages, parts, 





Conveyors New advantages for you 
in bulk materials handling with 
Hapman multiplane trolley conveyor 
with “Stiff-Arm” bucket hangers. For 
handling coal, ashes, chemicals, etc. 
_—— Bulletin CE-1154. 

Hapman Conveyors. 





Den & Excavator Unit forms inex- 
pensive, complete, efficient means for 
producing a superior, bulky, yet 
granular, superphosphate in excellent 
mechanical condition for use as a 
fertilizer. Bulletin 089. 

8I Sturtevant Mill Co. 





Steel drums assure complete 
product protection. gas | are scale- 
free and rust-inhibited. Furnished in 
capacities from 2% to 110 gallons. 
Presents information in full-color, il- 
lustrated Brochure. 

U. S. Steel Products Div. 





Elevators Are made for service— 
every part is designed for continu- 
ous and trouble-free operation. Com- 
plete data on elevators of accessible 
“One Man, One Minute” designs in 
earetee Bulletin. 

8d Sturtevant Mill Co. 





Hoist Controls, Magnetic......Details on 
magnetic type control devices for 
overhead cranes. Permit more pre- 
cise, easier, smoother hoisting & 
lowering of light as well as_ full 
loads. Bulletin Sect. 300—Unit 78. 
478K Whiting Corp. 





Hoists, Electric New units range in 
capacity from 500 to 4000 lbs. with 
a choice of lifting speeds and types 
of suspension. Features, specifica- 
tions, dimensions, etc. contained in 
illustrated Bulletin CQ. 
478L Coffing Hoist Co. 





Labelers, Single Designed to provide 
an efficient automatic labeler of the 
simplest construction with as few 
parts as possible. Covers construc- 
tion and specification details in illus- 
trated Bulletin 9$50-S. 
478M Standard-Knapp Div. 





Magnets, Spout For plant safety and 
product purification...reduce explo- 
sion, fire and equipment damage, cut 
insurance rates with electro or perma- 
nent spout magnet. Valuable data in 
Bulletins Nos. 92F, 97E. 

Stearns Magnetic. 


Materials Handling, Bulk. 82° p. 
covers various types of “equipment 
for handling coal, cre & other bulk 
materials. Data on ore & coal bridges, 
man trolley unloaders, rope-operated 
towers, etc. Fully illustrated. 
478N Dravo Corp. 
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Packaging...... “Evaluation Check List” 
offered to help users of shipping con- 
tainers analyse the ,“ABC” of their 
packaging. Provide ‘keys to learning 
how containers rate for appearance, 
best economy and construction. 
478A Stone Container Corp. 















Rinsers...... Meet every requirement for 
high speed, low cost preparation of 
new bottles or jars for delivery to 
process equipment. Describes opera- 
tion and numerous advantages in fully 
illustrated Bulletin 68-2. 
479B Standard-Knapp Div. 














Scales, Checkweight...... Rugged produc- 
tion instruments . . . designed for 


ane” (ac donate tee AfUNAN MULTIPLANE 
a. pre | ee on Model ; 
4790 Thayer Scale & Engrg. 0 f 
Ce Se és Uo vg Al gad eo T R t L £ Y .¢ 0 N V E Y 0 R Ww if 
cutting advantages: greater ; 
, Srengeabilley: lower masintenatice, ete. STIF-ARM Bucket Hangers 


Illustrated Bulletins provide complete curs C; ” yy) Y EY, yi At C; OSTS/ 























information. 
84b Baldwin-Lima-Hamilton Corp. 








Separators, Magnetic. .....Complete mag- 
s netic pulley type separator auto- 
matically removes tramp iron before 
it can damage equipment, cause fires 
and explosions or contaminate prod- 
ucts. Illustrated Catalog 602-4. 
479D Magnetic Engrg. & Mfg. Co. 















Tanks, Storage......Describes new glass 
reinforced plastic storage tank... 
that is absolutely impervious to all 
corrosive elements. Includes advan- 
tages, assembly details, specifications, 
ete. Fully illustrated. 
479E Plastic Products Corp. 






















Trucks, Lift...... Announces SpaceMaster 
Model “M” with side entry design & 
new features which provide more 
operator safety & protection than any 
other comparable truck. Available in 
both high & low lift models. 
479E Lewis-Shepard Products. 




















Trucks, Pallet...... Describes new light- 
weight hydraulic pallet trucks for 
use with single face pallets, double 
face pallets & skid platforms. Covers 
features, construction, specifications, 
ete. Circular 26A. 

7 Lewis-Shepard Products. 































Waste Treatment Packages... ...Com- 
pany makes available upon request 
reference, “Industrial Waste _ Treat- 
ment Guide” (Bulletin No. BIF-4A)— 
covers essential information on 
Omega waste treatment packages. 

479H Omega Mach. Co. 











Heating & Cooling Permits 


e e 
Bollers...... Completely covers new CB operation in 
ge se which at! available in 50 to 
0 hp (15 to 150 Ib. steam, 30 Ib. il i 
hot water) for heating & processing. | p anes 
Includes data on major advantages. 
Illustrated Bulletin AD-1365. 


4791 Cleaver-Brooks Co. with ag single for handling — 






















eae ght coe po ines Bg, we Il-beam trolley BULK MATERIALS SUCH AS 
sestanies bast. Gtatle uk eae a. cae 
Pronstraction. Buleus Beet —a single ponent nese! gam 
4793 Boiler Engrg. & Supply Co. PT oasne ye AND SUB-ASSEMBLIES 

Burners...... Describes closed flame gas- drive unit. USING TRAYS OR BASKETS. 








oil burners. Improved —- ea- 
tures promote combustion efficiency, 







Appileations, dimensions, capacitles, peg Sept 
480A Eclipse Fuel Engrg. Co. OF THIS NEW BULLE 











CE-1154 


Sfaqornan CONVEYORS, INC. 


‘ —> Want more information a 


DIVISION HAPMAWN DUTTON COMPANY 











on any of these items? Just $f —- 
circle its code number on eat amaztooj)y\ymicwtiGcan 
the postcard inside the back : m 
n Canada “ai 
Cover, then mail to us. It’s DP egned 5 per enone 9 aig ice a ~ } Aes Vichers lid., Montreol 
° 9 that easy now. 
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If you meter or proportion 


small volume flows... 


THERE Is 
Aa HILLS-McCANNA 
“U” TYPE PUMP 


STANDARD 
1, 2, 3 or 4 FEED 
UNITS 


Standard "U” Pumps are 
available in maximum ca- 
pacities from 0.10 to 24.0 
= per hr. per feed. Oper- 

Fer from 125 


JACKETED 
UNITS 


For handling materials 
that require heat or re- 
frigeration, U" Pumps 
can be supplied with 
either or both jacketed 
liquid ends and check 
valves. 


VARIABLE 
SPEED UNITS 
“U" Pumps can be fur- 
nished with a variable 
speed drive which per- 
mits varying capacity re- 
motely or automatically 
when combined with the 
proper auxiliary equip- 

ment. 


Write for Catalog: 


Catalog UP-52R gives full data on all sizes and 
types of Hills-McCanna “U” Type Pumps. Write 
for a copy, today. Hills-McCanna Co., 2341 W. 


Fa Nelson St., Chicago 18, Ill. 


Also Manufacturers of : 
SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS © MAGNESIUM ALLOY SAND CASTINGS 


LITERATURE... 





Burners......For rotary sand and stone 
dryers and rotary calcining kilns— 
burn oil or combination gas and oil 
using low pressure air. Describes fea- 
tures, capacities, dimensions, etc. 
eee Catalog 414. 

80B Hauck Mfg. Co. 


Generators, Steam Economical and 
efficient, producing steam for process 
or heat. Fire-tu word (20-600 
b.h.p.) in ager? No. 622-F. Water- 
tube models 00-1000 bhp.) in 
Ya No. 622-W 
R48 Superior Combustion Ind. 








Generators, Steam......Preferred Unit 
steam generators —> in sizes 
from 20 to 600 oy goed 
from 15 to 250 pai, to = oil, gas or 
in combination. Describes ” design 
features in Bulletin No. 2000 
480C Preferred itilities Mfg. 


Heat Exchangers Cool liquids & 
gases by evaporative cooling with 
atmospheric air, removing the heat 
at the rate of input, controlling tem- 
perature precisely. Details in illus- 
trated Bulletin 120 & 124. 

493 Niagara Blower Co. 








Heat Exchangers New Booklet cov- 
ers in detail the types of tubular heat 
transfer equipment available. Shows 
examples of variety of heat exchang- 
ers, coolers, condensers, reboilers and 
other process equipment. 
283a M. W. Kellogg Co. 





Heat Exchangers Offers complete de- 
scriptive material on the company 
line of Delanium graphite cubic heat 
exchangers. Valuable features: cubic 
design saves space; resist corrosion; 
reduce maintenance ; etc. 

349 Delanium Carbon Corp 





Heaters, Gradiation......Selas Gradiation 
Zone Control offers new possibilities 
in every chemical plant where heat 
processing is a precise operation. Pro 
vides complete information in a new 
16 p. Booklet. 
416b Selas Corp. of America 





Heaters, Radiant Chromalox Radi- 
ant Heater installation provides quick, 
low-cost answer to your baking, cur- 
ing, drying and other heating needs 
Presents descriptive Bulletins cover 
ing Far-infrared units 
313 Edwin L. Wiegand Co 





Heaters, Tank. Transfer more heat, 
faster & at lower temperatures, avoid 
ing coking or damage to heat sensitive 
materials. Easily installed in existing 
or new tanks. Dimensions & details 
in Bulletin 541. 
354 Brown Fintube Co 





Heating Systems, Dowtherm 
nishes descriptive information 
Dowtherm heating systems for proc 
esses requiring precision contro] of 
high constant temperatures at low 
pressures, in Bulletin ID-54-5. 
480D Foster Wheeler Corp 





Humidity Condéitioning...... Presents val- 
uable information concerning Katha- 
bar humidity conditioning. ..which 
has solved industrial air conditioning 
problems for twenty years. Request 
Literature Group K54-2. 

411 Surface Combustion Corp. 





Platecoils......For tank heating & cool- 
ing problems due to ineilicient pipe 
coils. These cost-saving Platecoils 
heat or cool 50% faster & take 50% 
less space in the tank. Details on fea- 
tures in Bullet’n No. _ 

324 Tranter Mfg. 





Traps, Moisture, Float-Type 
available to fill need for a simpiinea, 
low-cost, float trap on air, gas, and 
steam applications. Offers details on 
well-designed and compact units in 
Drawing No. S-1555. 
480E V. D. Anderson Co. 





Vaporizers, Dowtherm Firetube 
Dowtherm vaporizers & heaters pro- 
vide safer, more dependable heating 
& low maintenance. Includes diagrams 
of nine basic Dowtherm systenis in 
detailed, 28 p. Bulletin A-100. 

358 Eclipse Fuel Engrg. Ce 
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From a small iron-works in 1854, we have been 
fortunate in growing to be one of America’s largest 
metal fabricating industries . . . For the privilege 
of celebrating our Centennial, we express our ap- 


HUNDRED preciation for the friendship of four generations of 


customers, and the loyalty of four generations of 


YEA RS workers. 





mm 1854 


ate, ‘COLER am 


CYLINDERS 
MANUFACTURING CO. 
NEWNAN, GA. 


VESSELS 





PNEUMATIC 
UNLOADER 


FOR 


CENTRIFUGALS 


The latest Fletcher development in its line of modern high-speed 
centrifugals is the use of pneumatic controls to greatly ease and 
simplify unloading operation. By this means the back-breaking 
and fatiguing hand cranking operation is eliminated, and the op- 
erator's efficiency is materially increased. The scraper is at all times 
under complete control. 

The air-operated unloader also simplifies the design of a fume 
hood for noxious gases. 

Write today for further information. 


FLETCHER WORKS 


235 GLENWOOD AVE PHILADELPHIA 40, PA. EsrAstisHeo - 1850 
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4 coop 
REASONS 
for specifying 


DARNELL 


CASTERS & WHEELS 


RUBBER TREADS... 


a wide choice of treads suited to all 
types of floors, including Darnelloprene 
oil, water and chemical-resistant 
treads, make Darnell Casters and 
Wheels highly adapted to rough usage 


RUST-PROOFED..., 


by the Udylite process, Darnell Casters 
give longer, care-free life wherever 
water, steam and corroding chemicals 
are freely used 


STRING GUARDS... 


Even though string and ravelings may 
wind around the hub, these string 
guards insure easy rolling at all times. 


LUBRICATION... 
I} wid 
i | 





all swivel and wheel bearings are factory 
packed with a high quality grease that ‘stands 
up’ under attack by heat and water. Zerk 
fittings are provided for quick grease-gun 
lubrication, 


a DARNELL 
s LaameVON TOV WE 


DARNELL CORPORATION, LTD. 
DOWNEY (108 ANGELES COUNTY) CALIFORNIA 
60 WALKER STREET, MEW YOOR 13, MEW YORK 
346 MORTH CLINTON STREET, CHICAGO 6, KLINOIS 














4. Air coolers 


AEROMASTER FANS 


Ask the manufacturer . . . ask the 
user... what fan he prefers for his 
cooling equipment. Chances are 
he'll say Aeromaster. 

Why? Because he knows from 
experience that Aeromaster Fans 
can be relied upon to give good 
service. 

Aeromaster Fans are precision- 
engineered, adapted from high 
speed aircraft propellers. They 
have adjustable blade pitch and 
anti-flutter design . . . therefore, 
require less horsepower. And they 
last longer too, thanks to the 
exclusive Aeroloid blade coating 
to resist acids and alkalies, abra- 
sion and weather. Overall result: 


Aeromaster Fans give more cooling 
at lower cost. 

Available in 4, 6, or 8 blade 
styles, in diameters of 5 to 24 ft., 
with capacities up to 1,000,000 
cubic feet per minute, all Aero- 
master Fans are fully guaranteed. 


Koppers also has trained engi- 
neering specialists available in 
principal cities, insuring prompt, 
expert Aeromaster Fan service. 
And Koppers is always ready to 
consult with you on special fan 
problems. Next time you plan a re- 
placement of present fans, specify 
Aeromaster. When you consider 
new equipment, call on Koppers 
... always eager to be of service. 


-tenomasten’ Fans 


® 


METAL PRODUCTS Div. 
© KOPPERS COMPANY, 
INC. eBALTIMORE, MD.¢ 
This Koppers Division also 
supplies industry with Fast's 
Couplings, American Ham- 
mered industrial Piston ond 
Sealing Rings, Koppers Elec- 


City 


n= MAIL COUPON TODAY FOR COMPLETE INFORMATION ™ 


KOPPERS COMPANY, INC., Aeromaster Fons, 331 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me d 


Hed inf, ati. n t 
on 


Fans for 





(name and type of equipment to be cooled). 


Tia a ats wlhk cam ain id a 


LITERATURE... 





Instruments. & Controls 





Analyzers Tri-Non and Bichromator 
analyzers continuously record concen- 
—_ of any desired stream com- 

Each is sensitized and ad- 
cific we conditions 

fore shipping. 
Perkine Eimer Corp. 





Automation Covers company’s phi- 
losophy of combining applied engi- 
neering, creative thinking, & electric 
motor drives to provide the “know- 
how” for automation of single ma- 
chines or continuous processes. 12 p. 
482A Reliance Elec. & Engrg. Co. 





Cameras, Television Pertinent infor- 
mation on versatile, closed-circuit tel- 
evision camera that includes many 
unique features to insure uniform 
Hustre quality & operating stability. 

lustrated Bujlletin 1175. 
Diamond Power Specialty. 





Control, Automatic, Variable Speeds 
Varitrol is a new control device which 
regulates the speed of Varidrive in 
response to a signal. Request new 
Bulletin on Varidrives with Varitrol 
automatic control. 

Elecl. 


385a U. 8S. Motors. 





Instrumentation, Recording Company 
features superior analytical instru- 
ments for science and industry. Re- 
quest their fully illustrated brochure, 

ata Processing Instruments.” Bul- 
letin No. 
8. Consolidated Engrg. Corp. 





Designed to fill the need for 
a simple, economical device to meter 
or control the flow of steam, air or 
other gases. Describes construction, 
operation, application, specification, 
etc. Catalog 56001. 
482C King Engrg. Corp. 





Meters, Flow In performance, flow 
meters ae unsurpassed precision 
. reliability...convenience...with 
minimum maintenance requirements. 
Offers complete details in new Cata- 

log No. 2320. 
30-1 Minneapolis-Honeywell 


Meters, Vibration......Simple & compact 
meters provide accurate, direct indi- 
cation of both amplitude & velocity 
of practically any type of oscillatory 
motion. yer srmewe details in 
Bulletin CEC-15 
482D Guaseidawe Engrg. Corp. 








Ozonators, Laboratory Are designed 
as precision laboratory instruments 
capable of constant and reproducible 
operation, positively safe to use. Find 
complete details on the Model T-23 in 


descriptive Folder. 
263a Welsbach Corp. 





Periscopes, Industrial For special 
assignments in remote viewing. Cov- 
ers construction of typical periscopes, 
steps necessary in planning for an 
industrial periscope, etc., in illustrated 
Bulletin No. 301. 
482E Kollmorgen Optical Corp. 





Proportioning, Automatic...... Furnishes 

information on Richardson's auto- 

matic proportioning systems. For com- 

lete case history file of Select-O- 

Jeigh installations in industry, re- 
quest Bulletin No. 0351. 

14 Richardson Scale Co. 








Saving your money? 


Maybe you shouldn't. For a 
small investment in editorial re- 
prints may pay off handsomely. 
Run through our Checklist to see 
if you can put any of these 
special reports to good use now. 
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1 Filter Medium! 


ANTHRAFILT* 


. through years of efficient use . . 
has become an accepted standard of ex- 
cellence in the filtering field, so that 
today it is recognized for its filtering 
ability, superiority, and the many savings 
it provides. 

ANTHRAFILT* 


is made from a selected Pennsylvanio 
Anthracite low in ash, high in anthraxylon, 
low in friability, correctly shaped and sized 
for best overall results in filtration. 


HIGHEST QUALITY 
SUPERIOR CRAFTSMANSHIP 
A.S.M.E. CODE 


A.S.M.E. CODE 


CHEMICAL PROCESSING 
EQUIPMENT 
FOR PILOT PLANT OR PRODUCTION 


For over half a century Cream City Boiler 
Company has been a recognized leader in 
the fabricating field. Todaf our experienced 
craftsmen and versatile methods give you 
more dependable, economical, high quality 
equipment — as you want it — when you 
want it. 


Our engineers will assist you in the selection 
of the most economical design for your re- 
quirements. 


WRITE OR WIRE FOR 
NEAREST REPRESENTATIVE. 


NAME AND ADDRESS OF 


CREAM CITY BOILER CO. 


1604 SOUTH 43rd STREET 
MILWAUKEE 46, WISCONSIN 








USES INCLUDE 


RAPID GRAVITY FILTERS 

PRESSURE FILTERS 

SLOW FILTERS 

HOT PROCESS SOFTENING FILTERS 
COLD PROCESS SOFTENING FILTERS 
SWIMMING POOL FILTERS 

OIL REMOVAL FILTERS 

ALKALI FILTERS 

ACID FILTERS 

MECHANICAL SEWAGE FILTERS 
REVOLVING SCREEN FILTERS 
SEWAGE SLUDGE-BEDS 

PORTABLE FILTERS 


ANTHRAFILT* provides greater capacity 
. . . longer filter runs . . . cleaner wash- 
ings at lower cost . . . removes entrained 
turbidity from industrial process solutions 
or wastes. 

















wit 




















Durametallic 





Write us today for full details and 
recommendations. A prompt reply is assured. 


PALMER FILTER EQUIPMENT COMPANY 


“(Engineered For The 





822 East 8th St., P. O. Box 1696, Erie, Pa 


* Trade Mark Reg. U. 8. Pat. Of 


ANTHRACITE 
EQUIPMENT CORPORATION 


Anthracite Institute Building 
WILKES-BARRE, PA. 
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Write today for FILE No. OMCE 
describing the complete line of 
Durametallic wear-free packings. 


0)54 40) .9. O 








CITERATURE ... 





Losing your friends? 

Sure are, if you're not keep- 
ing in touch with our advertisers. 
For they're your friends, offering 
help through new and better 
products and services. You can 
use our Index of Advertisers to 
keep in closer touch with these 
friends and what they're doing 
for you. 














Recorders, Muti-Point Feature sim- 
plified design, circuitry and construc- 
tion. The chart mechanism is rugged, 
but so simple in form that there is 
little or no maintenance. Request 
ree reference. 

Fielden Instrument Div. 





Regulators, Automatic Voltage F 
ture: 115, 230 & 460 volt ratings for 
single & ey duty in capacities 
up to 100 A; zero waveform dis- 
tortion; etc. Complete information in 
Bulletin No. 8351. 

416 Superior Elec. Co. 





Regulators, Pump Pressure 
rately and automatically control dis- 
charge pressure from steam operated, 
reciprocating or turbine driven pumps. 
Single seated —- positive — re pensive 
and accessible. Bulletin ooee. 
484A Leslie Co. 





Regulators, Temperature Designed to 
limit heater steam pressures to an 
adjustable maximum—-need for sepa- 
rate reducing valve eliminated. Com- 
lete information on design features 

n Bulletin No. T5090. 

328 Spence Engrg. Co. 





Regulators, Temperature Illustrated 
Bulletin explains where & when to use 
direct acting, reverse acting & 3-way 
type thermostatic temperature regu- 
lators & lists tapient engineering spec- 
ifications. No. 8-6. 

4848 Lawler Automatic Controls. 





-Describes the 
new 3 in 1 hand tachometers which 
dependably measure the speeds of 
rotating parts and moving surfaces. 
Covers benefits, typical uses, opera- 
tion, etc. Bulletin 103. 

840 Metron Instrument Co. 


Tachometers, 





Test Stands & Instrument Panels...... 
Describes & illustrates major prod- 
ucts in instrument & test cguioment 

Viz-O-Line test stands; Viz- 

instrument panels; Gage 
Gards; etc. Bulletin 541. 

484D Industrial Engrg. Corp. 





Thermometers Quiksite black-read- 
ing thermometers combine easy read- 
ability of a black-and-white printed 
page with inherent advantages of 
mercury -in- -glass instruments. Infor- 
mation in Catalog 19-A. 
484E H-B Instruments Co. 





Tranemitters, Pneumatic 
graphic transmitters set new stand- 
ards of accuracy & reliability in 
measuring & transmitting readings of 
temperature, pressure, vacuum, liq- 
uid level, etc. Bulletin A105. 
Bristol Co. 





Transmitters, Pressure Can measure 
pressures within %% of 20-40 psi 
shiftable range spans. Operate on 
simple force-balance principle. In- 
cludes valuable features & advantages 
in Bulletin No 097. 

316 Taylor Instrument Cos. 





Transmitters, Temperature......Rugged, 
versatile temperature’ transmitters 
improve remote control. Give better 
performance with lower installation 
and maintenance cost. Complete de- 
tails in Bulletin No. 18-17. 

246-7 Foxboro Co. 





484 


Pipe, Fittings, Valves 


C looures, Flex Ring Full information 
on Sillers Flex ring closures. Quick- 
opening flange for all types of eee 
sure vessels and piping stems. 
save time...save cost. etails in 
Bulletin No. 3000. 

BR426 Siller Engrg. Co. 





Couplings Steelfiex couplings offer 
unique multiple protection for con- 
nected machinery—overcome damag- 
ing conditions of shock loads, shaft 
misalignment & vibration. Engineer- 
ing Bulletin covers details. 

55 Falk Corp. 





Fittings Describes HP and HT small 
size high pressure and high tempera- 
ture ball bearing swivel fittings. Data 
on ey application, dimen- 
sions, sifications, weights, etc. 
Completely illustrated. 

Emsco Mfg. Co. 





gs Offers Klinger Master Cata- 
log describing the complete range of 
products...compressed asbestos sheet 
packings for all purposes, valves, 
cocks, level gages, synthetic and sili- 
cone rubbers. 

241a Klinger Corp. of America. 





Fittings & Flanges, Welding ty) 
pany offers the most complete line 
of welding fittings and flanges. Com- 
piles valuable data on many phases 
of piping application. Request ‘Al- 
lowable Working Pressures.” 

331-2 Tube Turns. 





Fittings, Pipe Offers detailed infor- 
mation on superior corrosion-resistant 
pipe fittings. ..screwed, flanged and 
yutt weld. Includes the complete com- 
pany product line in illustrated Cata- 
log No. 653. 

Camco Products. 





A new line of hose designed to 
“handle hot acids all plating solutions 
is now available for shipment out of 
stock in sizes of 1”, 14”, 2” & 24” ID. 
Offers descriptive Data Sheets & 
prices on request. 
484G Carl Buck & Assoc. 





Joints, Swivel Chiksan manifolding 
operations facilitate transfer of all 
types of fluids safely & rapidly under 
extreme climatic conditions with no 
possibility of cross contamination. 


Catalog 53-C. 
$74a Chicksan Co. 





Pipe & Fittings, Glass jlass pipe & 
fittings for full-scale production oper- 
ations. Strengthened by end-tempering 
& feature corrosion-resistance, non- 
contamination, etc. Details in Cata- 
logs EA-1 & EA-3. 


16-7a Corning Glass Wks. 





Pipe, Fittings & Valves For those 
operations which require the convey- 
ing of corrosive liquids. Feature valu- 
able advantages of easy installation, 
added safety, no leakage, etc. Catalog 
details company line. 
376a Saran Lined Pipe Co. 





Pipe Installation, Glass Pipe is easy 
to install and low in installed cost 
compared with other corrosion-resist- 
ant materials. Available in 6 standard 
sizes from 1- to 6-inch I.D., inclusive. 
Bulletin PE-3, 
16-7b Corning Glass Wks. 





Dur-Ace is a new cor- 
rigid plastic pire 
impact strength & 
toughness...good for handling most 
corrosive fluids...with low cost & 
long life, Bulletin 80A, 

235 American Hard Rubber Co. 


. Plastic 
rosion-resistant, 
with exceptional 





Pipe & Tubing......Informative folder, 
“Helpful Hints on Hand Threading 
Stainless Steel Pipe & Tubing,” dis- 
cusses die stock, dies, speed, cutting 
oils, assembly of threaded joints. Bul- 
letin No. TDC-147. 
484H Babcock & Wilcox Co. 








Selectors, Flange & Cow —— Veme en Lists 
O.D. of flange, thic O.D. of 

raised face, no. of holes,  Glamoter of 

holes, diameter of bolts, bolt circle— 

for series 15 & 30 flanges. Completely 

revised edition. 

4841 Nooter Corp. 





Tubes, Steel “One source” supply of- 
fers seamless & welded stainless, & 
seamless carbon & alloy steel tubes in 
a complete range of sizes & analyses. 
For ree coven details request Globe 
Genera! Catal og; 

409 lobe Steel Tubes Co. 





Tubing, Stainless & High Alloy...... New 
reference supplies eractical details on 
application, plus full tables on physi- 

cal & chemical properties, & weights 
per foot on the sizes & grades you 


need. Illustrated. 
255 Trent Tube Co. 





Tubing, Stainless Steel Furnishes en- 
gineering information on construction 
and types of flexible stainless steel 
tubing. Also includes data on fittin 
Request S pamaeind illustrated Bulle- 


American Brass Co. 





Flowtrol valves can be used 
on water, oil, air many liquids—- 
on pressures ranging from 15 psi to 
400 psi. Features, construction, di- 
mensions, specifications, etc., in illus- 
trated Bulletin W8-A 
4843 Golden Anderson Valve. 





Describes Durco type F valve 

—the valve for 66° Bé sulfuric acid 

service. Non-lubricated, doesn't stick, 

no metal-to-metal contact, minimum 

maintenance, etc. Available in sizes 
¥%” through 2”. 

Duriron Co 





Describes the wide range of 

sizes, ressures, and alloys 
available in line of stainless steel 
valves, with diagrarns and dimen- 
sions. Includes description of alloys, 
data on selection, etc. Form 200. 
319 Jenkins Bros 





Valves, Describes company 
line of Veniurifio angle valves . 

designed to insure long life and accu- 
rate control under the most difficult 
operating conditions. Details in illus- 
trated Bulletin 104-B. 
484K Hammel-Dahl Co. 





Valves, Cylindrical Plug Valves fea- 
ture quick quarter-turn shut-off for 
safe control, full pipe area for capac- 
ity flow, a non-wedging effect for 
trouble-free performance. Request de- 
tailed Catalog 4-CM. 

379 ACF Industries. 





Valves, Gate Made in wide range of 
sizes, types & constructions, includ- 
ing solid & slotted taper-seat wedge 
types for all kinds of normal & cor- 
rosive services in pressures up to 
1500 lbs. Request Bulletin. 

56 Darling Valve & Mfg. Co. 





Provides complete in- 
formation on line of sturdy, small 
forged steel gate valves. Superhard- 
ened gate & seats assure tight closure, 
smooth operation, & low maintenance. 
Catalog No. 10. 
384 Chapman Valve Mfg Co. 


Valves, Gate 





Valves, Line Blind Visible shut-off 
line blind valves offer many features: 
unsurpassed for —— action; easy 
operation; long-life service; lasting 
safety; etc. Details furnished in de- 
scriptive Catalog. 
351ea Hamer Valves. 





Valves, Porcelain Company makes 
available detailed literature covering 
the features and advantages of por- 
celain valves. Bulletin includes com- 
plete description, characteristics and 
specifications. 

59 Lapp Insulator Co. 





Valves, Pressure Reducing 
matically maintain a constant reduced 
pressure of steam, air or gas. Single 
seated, tight closing. Respond in- 
stantly to load changes. Complete in- 
formation in Bulletin 
4854 Leslie Co. 
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Valves, Solenoid Solenoid valves of 
stainless steel for sane high 
pressunge offered in 4”, 3” & 14” pipe 
sizes. 4” & 3” are rated a 2500 psi & 

14” to 3000 psi. Details in illustrated 
Bulletin 105. 
485B Atkomatic Valve Co. 





Vv alven. Water-Steam Mixing 
discharge live steam should water 
pressure fail. Ideal for processing, 
washing and other applications. De- 
scribes operational features in illus- 
a 4p. pee. 
485 Hammel- Dahl Co. 


Process Equipment 


Centrifugals, Continuous Illustrated 
Bulletin describes application of con- 
tinuous centrifugal filters, listing 75 
materials on which they are success- 
fully used, with specific examples of 
performance. 
485D Bird Mach. Co. 





Centrifagals, Suspended Presents de- 
tailed information upon request cov- 
ering company line of Suspended Cen- 
trifugals with Gyro-Balanced suspen- 
sion head, & optional unloading & 
time control equipment. 
485E Bird Mach. Co. 


Centrifuges Detailed information 
about centrifuges including —— 
production, square feet of filtering 
surface, construction, weight, main- 
tenance, etc. Request valuable refer- 
ence—Booklet 4-RC-3. 

716 Heyl & Patterson. 








Centrifuges Provides industry with 
7 types of continuous centrifuges to 
handle materials ranging from 2 im- 
miscible liquids to crystalline solids. 
Briefly & graphically describes full 
line in Bulletin 1259. 
121 Sharples Corp. 





Classifiers, Continuous Centrifugal 
Company makes available descriptive 
literature on continuous centrifugal 
classifiers—what they do, how they 
work, with examples and pictures of 
successful applications. 
465F Bird Mach. Co. 





Crushers & Pulverizers...... Company line 
of crushers and pulverizers are the 
ideal solution to material reduction 
problems. They provide efficient, eco- 
nomical service. Makes available de- 
scriptive literature. 
152a Jeffrey Mfg. Co 





Announces the availability of 
an industrial film, sound and color, 
for showing to groups of chemical en- 
gineers, chemists, and students 
Shows principle and application of 
Turbo-Dryer. Fifteen minutes. 
485G Wyssmont Co. 





Dryers Deliver top production, ex- 
acting performance, greater profits. 
Designed and constructed for hun- 
dreds of products and installed in 
countries throughout the world. 12 p 
ene Bulletin. 

Standard Steel Corp. 





Designed to dry air to sub- 
zero dew points at low cost. Available 
with manual, semi-automatic, or fully 
automatic tower reactivation. Com- 
plete facts and technical information 
in Bulletin D-27. 
718 Cc. M. Kemp Mfg. Co. 





Lectro-dryers can dry air and 
gases in volume to dewpoints below 
—100°F—can drop relative humidity 
lower than 10%. Booklet describes 
machines and how various industries 
use them to gain efficiency. 

449 Pittsburgh Lectrodryer Corp. 





Dust Collectors...... Dry centrifugal col- 
lectors designed to handle large ex- 
haust volumes containing dry, granu- 
lar dust in large concentrations, Offer 
numerous valuable advantages, Full 
pra in Bulletin 291. 

American Air Filter Co. 
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eV aTatelelata late fee 
New Sieving and Straining Machines 


substantially increased capacity 


.. . Wider adaptability . 


Entirely new standards in sieving and 
straining are now practicable due to re- 
cent developments in the design of 
gyratory machines. Incorporating the 
unbalanced flywheel principle and capa- 
ble of variable amplitudes and variable 
speeds up to 3500 cycles per minute, 
they make it possible to attain the criti- 
cal setting for each material. This as- 
sures maximum throughout. 


The peculiar sieving action sets up tiny 
vortices in the openings in the mesh. 
This permits handling materials hereto- 
fore considered unsievable. Also, it elim- 
inates blinding or clogging of the mesh. 


non-blinding ! 


Variable speed sieving and strain- 
ing. machine. Permits attainment 
of critical speeds for optimum out- 
put. 


Continuous separator for use with 
materials containing _ relatively 
large proportions of reject. 


Another advantage, too, is the fact that this action puts relatively little wear 
and tear on the mesh and screens last much longer. 


These machines occupy much less area than other similar equipment, are easy 
to clean and inexpensive to operate. Maintenance is at a minimum. They are 
recommended for the sieving and straining of flour, starch, syrups, chocolate, 
cocoa, coal tar, fatty oils, petroleum oils, pharmaceuticals, explosives, paints, 
varnishes, wood pulps, and many other materials. 
Send us your problem and we will be glad to 


advise you. 


J. M. LEHMANN COMPANY, Inc. 


MAIN OFFICE AND FACTORY: 553 NEW YORK AVE., LYNDHURST, N. J. 


1954 





for top performance on all LITERATURE .. . 
metering, measuring and flow Dust Control Covers special equip 


] e ment baryons A e re 
: problems pose y dusts of a nds, 
contro servi 5. fly ash, chemical fumes, gases of any 
temperature, aerosols, etc. Industriel 

Equipment Catalog A-654. 
$23 R. C. Mahon Co 








Dust Control Describes dust control 
and its advantages. Outstanding rec- 
lamation savings result from effective 
trapping of valuable chemical dusts 
Maintenance costs lowered. Details 
in Bulletin No. 909-A. 
472 Pangborn Corp 





Dust Filters Help solve dust control 
problems. Describes the numerous ad- 
vantages of using company line of 
“AC” (Hersey type) dust filters.. 
for efficient dust control. Details in 
Bulletin No. 628-R 
475 


Day Co 





Dust Filters For heavy dust load- 
ings. Unique combination cyclone & 
filter unit, suitable for high pressure- 
vacuum systems, fully factory assem- 
bled & tested in capacities from 675 
3600 cfm. Bulletin 203A. 
486B Turner & Haws Energ. Co 





Eductors, Water Jet 36 p. describes 
complete line of water jet eductors 
Includes comprehensive information 
on design, construction, application 
and operation. Request fully illus- 
trated Bulletin No. 2-M. 
86C Schutte & Koerting Co 





Ejectors, Steam Jet Informative bul- 
letins cover the complete range of 
commercially obtainable vacuum. In-, 
cludes the use of a simple single stage 
ejector and huge multi-stage unit 
with intercondensers. 

150 Elliott Co 





Evaporator-Strippers For solvent re 
covery ... designed to separate the 
volatile & non-volatile components 
of a liquid mixture—continuously & 
with high efliciency. Details in bulle- 
tin, “Process Equipment.” 
486D Artisan Metal Products 





Filters, Air......Compact air filters de 

signed to prevent dirt, oil, water, and 

HOT FORGED FROM other foreign matter from entering 
pneumatic instruments. Complete 

STAINLESS STEEL specifications and description in Tech- 


nical Report TI 29-A-92a. 
SIZES %4" TO 2 486E Foxboro Co 





Filters, Gravity Shows full line of 


and gaskets are set in a groove of solid stainless gravity filters & filter accessories- 
of: ° ° : manually operated, semi-automatic & 
steel to facilitate tightening and safeguard against automatic—including operating tables 


blowing of gaskets. Plates drilled to specification or cate (of flow controllers & gages. 24 
perforated for use as strainer union. Solid plates 486F Permutit Co 
can be used for blanking off. Filters, Pressure Leaf Supplies val 

uable literature outlining the design 


. r and construction advantages of new 

ORIFICE 304 unions are all stainless steel (Type 304) with recommended working pressure filter. Also provides a table 
pressures of 3000 pounds at 250° F. on services where stainless steel is emale aadite capacities covering 
required. Type 316 and 347 stainless steel ORIFICE unions are also available. 486G Bird Mach. Co 








Filters, Rotary Vacuum......For continu 
ORIFICE 304 DUAL is our trade name for unions with stainless steel ends, o-= separation of sree. filtering materi 
‘ a . ais such as coarse crystalline or 1- 
gaskets and plates and carbon steel (Udylited) nuts. Available with brous pulps, new horizontal rotary 
Type 304, 316 or 347 stainless steel and recommended for —— filter is o> & fastest 

G type. equest Bulletin. 
service where atmospheric corrosion is not a problem. 361 Filtrations Engrs 





. . Filters, Rotary Vacuum...... Covers 
C. M. & CO. ORIFICE forged steel unions have, for years, been recognized as design features...for handling both 


, _ : 
: : : endable service. slow filtering & free filtering solids; 
leaders among all orifice unions for outstanding dep Soey-bt-dlaeiaens Sek sates | * mere 
matic blow-back, & vutilizes thorough 


WRITE DEPARTMENT “C” FOR ILLUSTRATED LITERATURE ak ne 





ORDER BY TRADE NAME FROM YOUR LOCAL SUPPLY STORE 


ve —> Want more information 
ORIGINATORS AND PIONEERS OF STEEL UNIONS SINCE 1912 on any of these items? Just 


ircle ‘its code number on 
CLAYTON MARK & COMPANY he postcard inside the back 
1900 DEMPSTER STREET @® EVANSTON, ILLINOIS cover, then mail to us. It’s 
that easy now. 
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Highly Active / Decolorizing Carbons 


Decolorization and Purification 

of organic and inorganic chemicals 

for industrial and pharmaceutical purposes 
Special granular grades for adsorption of gases 
and vapors, solvent recovery, separation 

of gas mixtures and distillates, or 

to act as a catalyst-carrier 

AMERICAN NORIT COMPANY, INC, 8, Fla 


Jacksonville 


THE NORIT SALES COMPANY OF CANADA, 459, Church Street, Toronto 


UNITED NORIT SALES CORPORATION LID., Amsterdam, Holland 


NO IMPURITIES 


POSSIBLE 
WHEN YOU USE THE 
WATER 

STILL 


(NON-PYROGENIC) 





The outstanding feature of every NP Water Still 
(aside from dependably economical operation) is 
the fact that no impurities can enter. The resultant 
distillate is PURE, and suitable for the most exact- 
ing and critical needs. This is the result of care- 
ful engineering design, the use of the SINGLE 
COILED TUBE condenser, and the NP Impurity 
Discharger. The NP Water Still is the 


advanced still on the market today. 


Steam Heated Stills 
up to 250 gal. per hour 


up to 10 gal. per hour. 
Gas Heated, 
up to 50 gal. per hour. 
Complete details 
and specifications 
promptly available. 


most 











CONSOLIDATED MACHINE CORP. 


Manufacturers of 
Stills, Sterilizers, Autoclaves, Hospital and Laboratory Equipment 
Water Demineralizers 


39 SUDBURY ST., BOSTON 14, MASS. 
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Electrically heated type, 



























































Another production 
problem solved 

by SWECO Vibrating 
Screen Separator 


| 3-Way use of SWECO Separators 


in milling cotton seed oil 


| The SWECO District engineer from New Or- 
leans reports successful use of SWECO Vi- 


brating Screen Separators in processing cot- 
ton seed oil. Phase one: screening out im- 
purities and foreign matter from seeds as 
received from the gins. Phase two: separa- 
tion of the meat from the seed hulls. Phase 


three: screen separation of the foots from the 


| hot oil, Details on request. 


Eagle-Picher Company saves 
$75 per day with two SWECOS 


The Eagle-Picher screening problem: recov- 


| ery of saleable material during processing of 
| diatomaceous earth, at its Clark Station Ne- 
vada plant. Recommendation of the SWECO 
| District Engineer: installation of two Model 


C-2D-8 SWECO Vibrating Screen Separators. 


| Results: savings of $75 per day on a 24-hour, 


6-day week operational schedule. Savings 
represent recovery of saleable material for- 
merly lost. Customer comment: “In 2 years 
of continuous operation. no motor failure— 
practically no maintenance—screen life ex 


ceptional and beyond expectation.” 


Detailed data file 
on request 


Engineers 
and constructors 
..» Manufacturers 


Southwestern Engineering Company 
4800 Santa Fe, Los Angeles 
LOgan 8-6262 * Cable—SWECOLA 


;Please send data file #43-32 

















Handles extremely thick 


slurries with high 
specific gravities 








MORRIS Type R SLURRY PUMP 


Heavy viscous slurries with solids ratios as high as 
70% by volume are not unusual loads for a Morris Type 
R Slurry Pump. 

A case in point is this Morris installation at the Mis- 
souri Portland Cement Co., St. Louis, Mo. The two Mor- 
ris 3R Pumps in the foreground each handle 200 GPM 
of a cement slurry at 64% solids with 1.66 specific grav- 
ity. Speed is 1180 RPM. The 6R Pumpin the background 
handles 600 GPM of the same slurry at 880 RPM. 


Long operating life... 


little or no maintenance 


Massive running parts of the Type R compensate for the 
increased load imposed by high specific gravities. Hydraulic 
passages are deliberately designed for high concentrations of 
solids—the result of careful study of wear patterns shown by 
pumps in the field handling all kinds of abrasive materials. 
Elimination of areas of throttling and turbulence assures uniform 
wear of all parts. 

There are no internal studs or bolts—no troublesome internal 
joints and fits. The suction disc liner is merely clamped into posi- 
tion between disc and shell. The absence of high stress on the 
shell permits wide variations in its composition—including ma- 
terials of high abrasive resistance—to resist wear and extend the 
operating life of the pump. 


Let our engineers consult with you on your slurry .pump 
problems. They'll give you the benefit of 88 years of pump- 
building experience. Or, write for Bulletin 181. 


MORRIS MACHINE WORKS 


Baldwinsville, New York 
Sales Offices in Principal Cities 


Ceutrifagal Pump 





LITERATURE... 





Homogenizers & Pumps Detailed in- 
formation on industrial homogenizers 
& high pressure pumps. Covers data 
on applications, construction, opera- 
tion, specifications, ete, in fully 
illustrated Bulletin No. 1-53. 
383 Manton-Gaulin Mfg. Co. 





Jet Apparatus...... Can be used to meas- 
ure & mix in continuous operation, 
cool & concentrate in continuous ap- 
plication, pump & heat in continuous 
process, etc. Applications & types 
offered in Bulletin No. SK-1. 

325 Schutte & Koerting Co. 





Kettles, Processing Buflovak-Dopp 
kettles with seraping agitator speed 
production...make a better product 
.,.8ave money. Valuable information 
concerning processing kettles in illus- 
trated Catalog 356-R. 

51 Buflovak Equipment Div. 





Kilns, Rotary Efficient thermo-proc- 
essing of products. Used in the pro- 
duction of lime, bauxite, cement, so0- 
dium silicate, alumina, etc. Complete 
data on design features in illustrated 
Bulletin No. 1115, 
308a Traylor Engrg. & Mfg. Co. 





Kilns, Rotary Every part is precision 
designed, precision built to give you 
maximum protection against mechani- 
cal troubles of all kinds. Covers ap- 
plication data in illustrated 28 p. 


Bulletin A-442. 
418 Vulcan Iron Wks. 





Laboratory Machines Company pro- 
vides valuable data on their line of 
equipment—laboratory crushers, lab- 
oratory crushing rolls, laboratory 
sample grinders, laboratory swing- 
sledge mills, ete. Bulletin 067. 
488B Sturtevant Mill Co 





Mills, Hammer Williams heavy-duty 
hammer mills feature numerous valu- 
able advantages: increase your out- 
put; improve product quality; reduce 
your cost-per-ton; etc. Find details 
in descriptive literature. 
$29a Williams Patent Crusher. 





Mills, Impact......As a grinding mill & 
mixer... impact mill has the great- 
est capacity per hp & per unit of 
space now available to the chemical 
processing industries. Complete de- 
tails offered in Bulletin 4724. 
488C Entoleter Div 





Mills, Ring-Roll. . ..Have wide applica- 
tion—they economically grind either 
hard or soft substances from 1” to 
14” in size to any mesh between 6 & 
200. Description, capacities & specifi- 
cations in Bulletin 079. 
488D Sturtevant Mill Co. 





Mills, Rock-Pmery...... For fine grind- 
ing of soft & moderately hard mate- 
rials such as clay, shale, chalk, etc. 
Includes description, sizes made & 
approximately capacity per hour on 
average materials. Illustrated. 
488E Sturtevant Mill Co. 





Mills, Roller......Grind phosphate rock 
from all types of deposits. Also han- 
die chemicals, non-metallic minerals 
& manufactured products. Economical 
for large tonnages. For further details 
request Catalog 69 

Raymond Div. 





Includes pertinent informa- 
tion on Mix Mor permanent mounting 
mixers. Describes uses, methods of 
mounting, stuffing box, specifications, 
etc., for gear drive & direct drive 
models. Illustrated. 
488F ‘ McNamara Mfg. Co. 





For help with minerals ben- 
eficiation & extractive metallurgy. Re- 
quest general bulletins & ideas in 
connection with: conditioning; flota- 
tion, storage of high solids pulps, 
leaching, repulping, etc. 

287 General Amercian Trans 





Mixers......Agitation specialists show 
how their services can help you attain 
the desired goal in process agitation 
highest efficiency at lowest outlay 
cost. Covers mixer line in illustrated 
Catalog No. B-105. 
lija Mixing Equipment Co 
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HOW SUPERIOR 
SSP ATED vanciinc — SOwves YOUR 


Up to 50% with INDEPENDENT STEAM PROBLEMS 
Gas Supply Trailers! 








| 


Here’s the newest idea in gas 
service! Leave a full gas trail- 
er with your customer 

replace it with another when 
empty. Reduces cylinder han- 
dling up to 50%... cuts cylin- 
der costs . . . gives customers 
the convenience of having un- 
interrupted gas supply. 


Many gas manufacturers and | A COMPLETE PACKAGE 
— of compressed gas (in- : Completely factory-assembled and 
Coane Hy Gren agen tested, a Superior Steam Generator 


cies), are already enjoying the 
many advantages of INDEPEN- is backed by undivided responsibility. 


seep ep ings i dita. Si INDUCED DRAFT THAT’S BUILT-IN 


Available for all gases as au- St <9 q sree seca 3.2 CS 
thorized by ICC. Hl e+ elimi pensi 


chimney... Multiple fans draw evenly 





on all tubes, reducing maintenance. 


4-PASS, DOWN-DRAFT DESIGN 
High gos velocities produce high effi- 





ciency. Down-draft design promotes 








== f = “We Invite rapid evaporation, quicker steaming. 


* RESEARCH our 
CYLINDERS AND GAS PRODUCING EQUIPMENT ur 
ACETYLENE - OXYGEN = HYOROGEN - MiTROGEN © «Inquiries AMPLE HEATING SURFACE 
. A minimum of 5 sq. ft. of heating surface 
O'FALLON 7, ILLINOIS , q 
per boiler horsepower assures maxi- 


mum efficiency at full rated capacity. 











RESERVE CAPACITY 











Greater steam space and large evapo- 


WIRE MESH rating surface provide ample reserve ca- 


pacity & better than 99% dry steam, 


NO EXPENSIVE FOUNDATION 
Built on a rigid channel iron base, a 
Superior Steam Generator needs only 




















































































































QO RVOOD 
SSK KKK RR ROD Sea or 
eecetetes eetstceetgecaces a floor capable of supporting its weight. 
BUILT-IN CONTROLS 
All controls essential to completely 
automatic operation are factory-wired 
into an easily accessible control panel. 


BURN OIL, GAS, OR BOTH 


Superior Burners burn oil or gas or a 


ese: 
OOO 


x 


xX 
‘° 


OO 
2 
? re” 


' OK combination of both... changing from 
OOOOO one fuel to the other in seconds, 
525252505 

06% OOOO? 


?. 











18 sizes from 20 to 600 b.h.p. for pres- 
sures to 250 p.s.i. or for hot water. For 
complete details write for Catalog 622-F. 
Water Tube types up to 40,000 Ibs./hour 
write for Catalog 622-W. 

















Specializing in the non-ferrous metals 
in counts to 200 x 200 or 50 x 750 
and widths up to 48” in all commercial weaves 


at: SS a 
— qe 


IN MESH WITH INDUSTI 
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for performance you can BA NK on 













































































address your enquiries to Department 15 


THE C. 0. JELLIFF MFC. CORP. 


SOUTEPORE ¢ CONMECTICUE © USA SUPERIOR COMBUSTION INDUSTRIES INC. 
| TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


STEAM GENERATORS 
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LITERATURE... 





Features a complete line of 
mixers designed for handling every- 
thing from the thinnest liquids...to 
the thickest doughs. uest descrip- 
tive literature on equipment for your 
mixing requirements. 
35a Struthers Wells Corp. 





Mixers......Company makes available 
Confidential Mixing Data Sheet. Help- 
ful checklist enables you to develop a 
complete technical description of agi- 
tation required for 4 process, 
wee ay & easily. No. B-10 
11 Mixing +. Co. 





Mixing & homogenizing 
equipment for vacuum or pressure 
operation ... affords advantages of 
paddle mixing & high speed homog- 
enizing in one compact installation. 
Covers details in Circular 403. 

Admiral Tool & Die Co. 





Mixers, Laboratory ... Laboratory mix- 
ers: electric motor driven, direct 
drive, variable speed and geared mod- 
els. Air motor driven models also 
available. Provides complete details 
in Bulletin No. DH-50 
117e Mixing Equipment Co. 





Mixers, Portable......Use in industry re- 
uces costs, saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, dimensions, specifications, 
etc. 28 p. No. B-108. 
117d Mixing Equipment Co. 





Mixers, Side Entering Furnishes de- 
tailed information on features, typical 
applications, mechanical design, main- 
tenance, shaft seals, methods of in- 
stallation, ete. in Sumnenenty illus- 
trated Catalog B-10 
lite Mixing Equipment Co. 





Mixers, Top Entering...... Makes avail- 
able pertinent information on _ top- 
entering mixers (propeller type)... 
for closed tanks, pressure & vaccum 

.for open & loose-covered tanks. 
Data in Catalog B-10 
if Mixing Equipment Co. 





Mixers, Top Entering. Tilustrated and 
detailed 32 p. Catalog includes advan- 
tages, typical installations, mechanical 
description, construction information, 
dimensions and selection tables, etc. 
No. B-102. 


lilg Mixing Equipment Co. 





Pelleters, Continuous Produce _ top- 
quality pellets in tremendous volumes 
at reasonable investment & low oper- 
ating cost. Large & small pellets— 
even 1” cubes—-in many shapes & 
sizes. Complete details 
251 Sprout-Waldron & Co 





Presses, Filter Presents new Catalog 
& Specification Book. Helps to im- 
prove your understanding of a vital 
process aids in the selection of the 
proper equipment for your specific 
filtration needs 
413 D. R. Sperry & Co 





Separators, Air Air separators are 
machines for separating fine materia! 
from coarse material with a usual 
fine-product range of from 40 to 400 
mesh. Description & specifications in 
Bulletin 087. 
490F Sturtevant Mill Co. 





Wire Cloth 84 p. Catalog describes 
company’s facilities for fabricating 
wire cloth parts. Includes wire cloth 
parts for screening, filtering & special 
uses. Also helpful metallurgical in- 
formation. 


369a Cambridge Wire Cloth Co. 





Pumps, Blowers, 
Compressors 





Blowers...... Complete details on Bolta- 
ron 6200 non-plasticized polyvinyl 
chloride industrial blowers .. . for 
expelling corrosive air, fumes & gases. 
Includes features & nr ama spect- 
fications. Fully illustrated 
490G Industrial Plastic Fab. 





Company offers 
designed for rapid 
slide-rule calculations. Includes a 
standard ABCD log scale. Helps to 
determine the proper pump to be In- 
stalled for a oe process. 
407¢ . J. Stokes Mach. Co. 


Calculators, Vacuum 
valuable device 





Fans...... E xceptional fan equipment for 
industrial air & material handinig 
features; high efficiency; rugged, 
tight construction ; 3 interchangeable 
wheels—each with radial blades; etc. 
Illustrated Bulletin 702. 
490H Clarage Fan Co. 





Pum .Covers two-stage, opposed 
fapei aller pumps for clear liquids. Five 
sizes. Capacities to 1200 gpm. Heads 
to 1000 ft. Specifications, interchange- 
ability tables, performance curves, 
etc. Bulletin 722.6. 
315 Goulds Pumps. 





Describes the new Aldrich 
air driven hydraulic pump. Includes 
information on design, installation & 
operation, & is illustrated by photo- 
graphs & sectional & dimensional 
drawings. Data Sheet No. 36 

90 Aldrich Pump Co. 


Pumps 





Pumps, Centrifugal Provide impor- 
tant features: good corrosion-resist- 
ance; low capital investment; no 
metal-to-metal contact; high effi- 
ciency; constant rate of flow; etc. 
Request descriptive —*-" P-3a. 
Ampco Metal. 





Pumps, Centrifugal...... Company an- 
nounces an improved line of vulcan- 
ized rubber lined centrifugal pumps. 
Catalog Sheet offers details of con- 
struction and o_o dimensions of 
the different sizes. Illustrated. 

4903 Industrial Filter & Pump. 





Pumps, Flow Control......New 24 p. ref- 
erence describes and illustrates the 
application of flow control pumps to 
chemical feed and complete instru- 
mentation systems. Full information 


in Bulletin No. 1253. 
301 Milton Roy Co. 





sme High Vacuum...... Cites examples 
f typical vacuum systems using high 
vac uum pumps, and provides solutions 
to various problems in pump selec- 
tion, in completely revised brochure, 
Catalog 700. 
407a F. J. Stokes Mach. Co. 
Industrial. ,....New, 108 p. Cat- 
alog includes information on con- 
struction features, performance & 
selection tables for the complete in- 
dustrial pump line. Mes 7 ig reference 
fully illustrated. No. 1-54 
4900 Deming Co. 





Pumps, 





Multi-Stage...... Single suction 
multi-stage pum .for handling 
clear water at high’ pressures, any 
ternperature. For complete informa- 
tion on the Type “RR” pump request 
illustrated Bulletin 980-C. 

50 Buffalo Pumps. 


Pumps, 





Pumps, Piston-Diaphragm For con- 
trolled-volume pumping of fluids. 
Flow charts, typical applications, de- 
scription & specifications of models of 
various capacities & constructions, in 
Bulletin No. 300 
129 Lapp Insulator Co. 





Pumps, Process De Laval CPO proc- 
ess pumps handle numerous liquids: 
salt brine; sea water; caustic solu- 
tion; soap solution; etc. Capacities 
to 2000 gpm—heads to 200 ft. Details 
in Bulletin No. 1125-B. 

393 De Laval Steam Turbine Co. 





Pumps, Proportioning The economi- 
cal, quick answer for chemical pro- 
portioning in process operations... 
these versatile pumps are complete, 
self-contained and ready to operate. 
Bulletins offer complete details. 

161 Proportioners, Inc. 





Slurry pumps handle 
extremely thick slurries with high 
specific gravities. Provide long op- 
erating life with little or no main- 
tenance. Covers features and selec- 
bor data in Bulletin 181. 

88 Morris Mach. Wks. 


Pumps, Slurry 





Pumps, Vacuum Valuable sugges- 
tions on installation, starting, servic- 
ing, trouble-shooting, & helpful ‘‘do’s 
& don'ts” on vacuum pumps & vacuum 
pumping systems, in fully detailed 


Bulletin 755. 
407b F. J. Stokes Mach. Co. 





Services, Processes, Misc. 





Process Equipment Complete data on 
equipment for chemical process in- 
dustries. Includes heat transfer 
equipment, horizontal & vertical pres- 
sure filters, rubber lined centrifugal 
pumps, etc. Catalog CEC-55. 

490B Industrial Filter & Jump 





Process Equipment Describes entire 
company line-—conical mills, single & 
double-shell retary dryers, automatic 
backwash sand filters, thickeners- 
clarifiers, constant-weight feeders, 
ete. Catalog 100-A-11. 
490C Hardinge Co 





Reformers, Koppers-Hasche 
on a unique adaptation of the cyclic 
heat-regenerative principle Com- 
2any announces availability of new 
~oklet which fully describes its oper- 
ation when producing heating gas. 
490D Koppers Co. 





Screens, Vibrating Offers valuable 
information concerning Moto-Vibro 
screens... for tg ey to any fine- 
ness from iy” down to 50 or 60 mesh. 
Covers features & operation. Illus- 
trated Bulletin 077. 
490E Sturtevant Mill Co. 





Centrifugal Describes new 
line of centrifugal pumps designed 
especially for handling corrosive 
liquids and slurries. Complete infor- 
mation, including pareeeenes data, 
found in Bulletin No. 725.4 

490K Goulds Pumps. 


Pumps, 





Pumps, Centrifugal Easy-to-read 
Catalog provides helpful engineering 
data. Includes specifications on all 
models, performance diagrams, di- 
mensional drawings, instructions on 
stuffing bcxes, etc. No. 110 
490L Eastern Industries. 





Pumps, Diaphragm Makes available 
pertinent information concerning line 
of new type diaphragm pumps » 
especially designed for pumping abra- 
sive liquids, petroleum, liquid food 
products, chemicals, etc. 
490M Perry Co. 





Pumps, Diffusion Catalog describes 
complete line of diffusion pumps. Of- 
fers characteristics of each pump, in- 
cluding pumping speeds, operating 
pressures, blank-off pressures, fore- 
pressure limits. Illustrated. 
490N Naresco Equipment Corp. 





Cathodic Protection Contains valu- 
able information on the cost of corro- 
sion; the economics of cathodic pro- 
tection; where and when it can and 
should be applied; etc. Illustrated 
Cotsiog Section S-6500. 

490 National Carbon Co. 





Filter Aids Chemically inert, ster- 
ilized in processing & suitable for fil- 
tering all types of liquids from acids 
to zein. Used in processing many prod- 
ucts. Technical Bulletins cover Dica- 


lite filtration. 
433 Dicalite Div. 


Fire Protection, Foam An illustrated 
booklet, “Foam Fire Protection,” 
covers data on advantages of foam. 
Tested on petroleum or polar-solvents 
fires. Checked as to extinguishment 
time, foam volume, sealability. 

330 National Foam System. 








Masks Describes canister-type 
gas masks. Includes information on 
canister construction, canister life, 
methods of determining gas concen- 
trations, canister specifications, etc. 
Illustrated Form 541 

491B Acme Protection Equipment. 
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Building up files? 


Then you can cash in 
right now on our new, com- 
prehensive Guide to Tech- 
nical Literature in this 
issue. There.you'll find a 
checklist of the current 
and latest literature on 
any topic in your field— 
easy to get, too. 





Laboratory Equipment New “Mini- 
.ab” Brochure provides information 
on custom-engineered assemblies and 
components for small-scale laboratory 
work. Feature important savings in 
time——materials—money. 
91C Ace Glass. 





Petroleum Refineries & Process Units 
Complete plants & special equipment 
have been designed & built for prac- 
tically every type of process currently 
used in petroleum refining industry. 
Bulletin 0-49-8. 
491bD Foster Wheeler Corp. 





Plant Sites Data on raw materials, 
transportation, power and fuel, mar- 
kets, labor, facilities, sites, community 
services, laws and regulations, etc. 
Also includes physical map. “Indus- 
trial Location Services.” 


491 N. Y. State Dept. of Commerce. 





Plants, Chemical Expands plant with 
a minimum of interference to opera- 
tions—features outstanding record of 
maintaining operating efficiency dur- 
ing construction period. Request new 
chemical Brochure 101. 

306 Kaiser Eners. 





Processes, Electroplating Describes 
& lists key characteristics of 16 proc- 
esses. These include 7 nickel plating, 
8 zine, 1 cadmium, 1 copper with & 
without periodic reverse current, etc. 
Bulletin P-100. 
491E Hanson-Van Winkle-Munning. 


Processing Plante, Fat & Oil......Offers 
information on fat and oil processing 
plants for fat splitting, fatty acid 
straight and fractional distillation, 
hydrogenation, esterification, oil body- 
ing. Bulletin ID-49-12. 
491F Foster Wheeler Corp. 








Research, Experimental Jew facili- 
ties for experimental research in 
chemistry, engineering, and applied 
physics described, together with ex- 
amples of products developed and 
investigations completed. 4 p. 

491G Atlantic Research Corp. 





Research in Catalysis Offers illus- 
trated Booklet covering typical ex- 
amples of research studies in catalysis 
and surface chemistry ... and some 
of the special talents and equipment 
that can be appl 
491H 





Respirators......New interchangeable res- 
pirators in both single and double 
cartridge styles for organic vapors, 
for dusts and organic vapors, for 
dusts and mists, etc. Informative 
Bulletins furnish details. 

249 Willson Products. 





Steam-Water Cycle Deposits 
pares a tabulation giving mineral 
name, chemical formula, usual areas 
in which deposits are found, the nor- 
mal causes, & some suggested pre- 
ventive measures. Bulletin 28X8155. 
4011 Allis-Chalmers Mfg. Co. 





} 
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ied. 
Battelle Memorial Institute, 


plant-location 


news 


How to get facts on raw materials 


Just what do you need to know about 
raw materials before you pick a new 
plant site? Where to get aluminum 
castings in a hurry? How much it will 
cost to deliver 200 tons of Connells- 
ville coal daily to your doorstep? Are 
synthetic yarn suppliers near at hand? 
Where can you find large and avail- 
able quantities of high calcium lime- 
stone? Can you expect a continuing 
local supply of veneer logs? Storage 
and terminal facilities for handling 
bulk items? A chemical analysis? A 
cost schedule? 

Whatever you need to know about 
a material—whether it’s of local ori- 
gin or comes from New Zealand, 
whether it’s still in the earth or a semi- 
processed state—New York State’s 
Industrial Location Service will give 
you the answers fast. And there’s no 
cost or obligation. 

I don’t think there’s any industry 
we can’t serve. No matter what your 
special problems, we’ll tell you where 
to locate needed materials and sup- 
plies. Because most of our clients are 
sticklers for perfection, we are, too. 
We'll describe the quality and quan- 
tity of raw materials, and give the 
total cost for delivery to any destina- 
tion you say. 

The full story in two weeks 
Recently a manufacturer of glass bod- 
ies for electronic tubes wrote us for 
information on the materials vital to 
his operation—-glass sand and natural 
gas. Our ILS staff set to work as they 


always do. They studied geological 
maps, analyzed samples, tabulated 
supply data, sent out information re- 
quests to district ILS offices, and con- 
sulted experts in the field. Within 
two weeks the manufacturer had a 
complete, concise report on his desk 
covering several desirable industrial 
locations. 


Quick and easy to read 

He didn’t have to wade through com- 
plicated charts, graphs, and heavy- 
going paragraphs. The report was cur- 
rent, concise, and it was complete. 

He didn’t have to follow up foot- 
noted references, or check so-and-so’s 
special report on the sands of Upper 
Hollow. With the data furnished in 
our report, he could pick up the best 
possible plant location with unerring 
accuracy. 

Other free plant-site services 


Raw materials won’t be your only 
concern when you’re looking for a 
new plant location. But no matter 
what factors are involved, ILS can be 
of help. Free reports are available on 
transportation, markets, water, labor, 
buildings and sites, and local laws and 
regulations—to mention just a few. 

Our booklet called “Industrial Lo- 
cation Services” shows how you can 
put this valuable plant-location data 
to work. To get your copy, just write 
me at the New York State Depart- 
meut of Commerce, Roon 852,112 
State Street, Albany 7, N. Y. 


(full Bean 


Director Industrial Location Service 
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Bonney Forge & Tool Work 
Welding Fittings Div 

Bridgepo 

Bristol Co., 





What It Contains... 


Here’s your complete, alphabetical 
index to all advertisers in this issue 
of CE. It also contains an index to 
all advertisers in the classified or 


Searchlight section. 





For More Information... 


You can use this index to spot 
quickly what advertisers are in this 
issue and the page location of their 


ads. You can get more information 
on the products advertised by any 
of these companies by circling the 
page number (code) on the Reader 
Service postcard inside the back 
cover. When more than one product 
is advertised, refer to the alpha- 
betical listing in the Index to 
Chemicals and Equipment for the 
code number of the specific product 
in which you're interested. 


Brown Co. 

Brown Fintube Co 
Brown & Root, Inc 
Buffalo Forge Co 


Buffalo Pumps, Inc 


Calumet & Hecla, Inc 
Wolverine Tube Div 
Cambridge Wire Cleth Co., ’ 
Camco Products, Inc... 
Carlson Inc., G. O 
Carpenter Steel Co. 
Alloy Tube Div 
Celanese Corp. of America 
Century Electric Co...... 4 
Chapman Valve Mfg. Co., The... 
Chase Brass & Copper Co 
Chemical Construction Corp., 
American Cyanamid ........ 
Chemical Corp. ..... 








Index to Advertisers 


Month after month you'll find industry’s most pro- 


gressive firms among our ad pages. Use this index to keep in 


touch with what they’re offering that'll help you in your job. 


\cne Welding Div. of The United Tool 
& Die Co 

Admiral Tooi & sale Co., 

Acrofin Corp, ...... 

\ir Preheater Corp 

Air Products, Inc 

Aldrich Pump Co., 

Allegheny Ludlum "Steel Corp. 

Allen: Bradley Co...... 

Allied Chemical & Dye C ‘orp. 
Baker Adamson Fine Chemicals, 

eral Chemical Div. 

General Chemical Div.... 
Solvay Process Div 

Allis Co., Louis 

A)lis-Chalmers Co. 
General Machinery Div. 


Gen 


lractor Div. 
Allmetal Screw Products Co. "Inc 
Alloy Stcel Products Co. Inc 
Aluminum Co. of America 
Chemicals Div. : 
Aluminum Import Sales Ltd... 
Amercoat Corp, : 
American Air Filter C 0-5 "Inc, 
American Brass Co., The (Anaconda) 
American Metal Hose Branch. 
American Car & Foundry Co 
Valve Div. ee 
Shippers Car Line Corp. ‘Subsidiary 
American Hard Rubber Co... 
American Locomotive Co 
Alco Products Div.. 
American Machine & Metals, In 
DeBothezat Fans Div 
Tolhurst Div. 
American Norit Co., Inc 
American Optical Co... 
Ampco Metals, Inc 
Annin Co., The 
Ansul Chemical Rees ~ 
Anthracite Equipment Corp i 
Appleton Electric Corp 
Atlas Mineral Products Co 
Atlas Powder Co. 
Darco Dept. 


492 


Avondale Marine Ways, Inc 
Service Foundry Div... 


The 
Dept., 


Babcock & Wilcox Co., 
Process Equipment 
Products Div. . 

Badger Mfg. Co 
Bailey Meter Co 

Baker & Adamson Products, General 
Chemical Diy., Allied Chemical & se 
Corp. : 
Baker Perkins Inc 
Baldwin-Hill Co 
Baldwin-Lima-Hamilton C orp. 
Beckman Instruments, Inc 
Beckman Div 
Bemis Bro. Bag Co 
Bethlehem Steel Co 
B.L.F. Industries, Inc 
Omega Machine Co 
Proportioneers Inc 
Bin-Dictator Co., The 
Bird Machine Co...... 
Black, Sivalls & Bryson, 
Climax Div 
Blaw-Knox Co 
Buflovak Div 
Chemical Plants Div 


Tubular 


Chicago Bridge & Iron Co 

Chicago Pneumatic Tool Co....... 

Chiksan Co. 

Cleveland Vibrator Co. . 

Cole Mfg. Co., R. D 

Columbian Bronze Corp 

Combustion Engineering, Inc. 
Raymond Div. 

Conoflow Corp. 

Consolidated Engineering ‘Corp 

Consolidated Machine Corp 


Inc 

Alloy Fabricators Div... 
Capper Alloy Corp.... 
Corning Glass Works. 
Cowles, Co., Inc 
Crane Co. . 
Crane Packing Co.. eet We 
Cream City Boiler Co.... 
Crucible Steel Co. of America 

Stainless Steel Div 


Darling Valve & Mfg. Co.. 
Darnell Corp., Ltd 
Davis Engineering Corp 
Davis Regulator Co... 
Davy Company, The... 
Dean Products Inc. 

Thermo Panel Div 
DeLanium Carbon Corp., 

Carbon Corp., Subsidiary 
DeLaval Separater Co., The. . 
DeLaval Steam Turbine Co. 
Dings Magnetic Separator Co... 
Dodge Mfg. Corp mee 
Dorr Co. 
Dow Corning Corp 
Dow Chemical Co. 

Saran Lined Pipe 
Downingtown Iron Works, Inc 


Great 


Brookfield Engineering Laboratories Inc. . 


I NUE SAD is veh cdenecvertons 


A Unit of 


Continental Copper & Steel Industries, 


Lakes 





Sales Representatives 





W. D. Lanier, 1321 Rhodes-Haverty Bidg., Walnut 5778-2823 
W. D. Boyd, 350 e na Bidg., Hubbard 2-7160 


L. A. Cunningham, D. Otten, 3 . Rodger, Jr., 
20° n "Mich oa Ave., Mohawk 4-5800 


iv adheipve thunkes tae L. J. Biel, 1510 Hanna Bidg., Superior 1-7000 
James Cash, First National Bank Bidg., Prospect 7-5064 

is OG sees eh edhe L. J. Biel, 856 Penobscot Bidg., Woodward 2-1793 
Jos. H. Allen, 1111 Wilshire Bivd., Madison 6-4323 

. .R. G. Frederick, J. E. Tuohig, 330 West 42 St., LOngecre 4-3000 
Philadelphia 3. .E. M. Schellenger, Architects Bidg., 17th & Sansom Sts., Rittenhouse 6-0670 
Pittsburgh 22 G. $. Ryan, 719 Oliver Bidg., ATlantic 1-4707 
Ralph E. Doriand, 68 Post St., Douglas 2-4600 

J. M. Rodger, Jr., 3615 Olive St., Continental Bidg., Lucas 4867 


Chicago 11 


Cleveland 15 
Dallas 1.... 
Detroit 26. . 


St. Lowis 8 
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Dracco Corp. ...... 
Dresser Industries Inc 
Roots Connersville Blower Diy 
Dry Ice Converter Corp... 
Ducon Co., The 
du Pont de Nemours & fe 0., "Ie , 
Polychemicals Dept. 
Durametallic Corp 
Duriron Co = 
Duraloy Co. ... 


Eagle-Picher Co., The 

Eclipse Fuel Engineering Co 

Eimco Corp., The. . 

Electric Auto Lite Co. 
Instrument & Gage Div 

Electric Steel Foundry Co 

Elliott Co. . 

Enjay Co., Inc 

Ertel Engineering Corp 

Esso Standard Oil Co 


Falk Corp. 
Fansteel Metallurgical < ‘orp , 
Fielden Instrument Dyjv., Robertshaw- 
Fulton Controls Co : 343 
Filtration Engineers, Inc "360-361 
Firestone Tire & Rubber Co 
Firestone Plastics Div 
Fischer & Porter Co 
Fisher Governor Co 
Fletcher Works, Inc. 
Foster Wheeler Corp 
Foxboro Co., The 
Fuller Co. 


Garlock Packing Co 
Gas Atmospheres Inc. ‘a 
General American Transp. Corp. ... 


General Chemical Div., 
& Dye Corp.. 
General Electric Co 
General Dynamics Corp 
Electro Dynamic Div 
Girdler Co., The 
Glascote Products, Inc. . 
Globe Steel Tubes Ce..... 
Glycerine Producers Association 
Goodrich Chemical Co. 
Geon .... 
Goodyear Tire & Rubber Co ef 
Goslin Birmimgham Mfg. Co., Inc... ... 
> amy Pumps, Inc.... epaerees 
Grace & Co, W. R 
Davison Chemical Corp. Dis 
Graver Tank & Mfg. Co., Inc 
Great Lakes Carbon Corp 
Dicalite Div. 
Grinnell Co., Inc 
Griscom-Russell Co., The 


Hammel-Dahl Co 
Hamer Valves Inc 
Hapman Conveyors Inc 3 
Harbison-Walker Refractories Co 
Hardinge Co., Inc. . 
Harshaw Chemical Co., The 
Hartwell & Son, Inc., H. N 
Haveg Com. ........ 
Haynes Stellite Co., Div 
bide & Carbon Corp 
Hercules Powder Co... 
Heyden Chemical Corp 
Heyl & Patterson, Inc 
Hillard Corp 
Purifier Div. 
Hills-McCanna Co. 
Hooker Electrochemical Co 
Howell Flectric Motors Co 
Hough Co., The Frank G... 


of Umon Car- 


Illinois Testing Laboratories, Inc 
Illinois Water Treatment Co 
Independent Engineering Co 
Industrial Filter & Pump Mfg. Co 
Ingersoll-Rand ... 

International Nickel Co Inc., The 











| 
| 
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NIAGARA Aero HEAT EXCHANGER 


Cooling in Chemical Processes 
with Precise Control of Temperature 


The NIAGARA Aero HEAT EXCHANGER cools 
liquids and gases by evaporative cooling with atmo- 
spheric air, removing the heat at the rate of input, con- 
trolling temperature precisely. You save 95% of cost 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. CE 


405 Lexington Ave. New York 17,N.Y. 


Thirty Million B.T.U. CAPACITY 





NIAGARA BLOWER COMPANY 


District Engineers in Principal Cities of United States and Canada 
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\ Are you saving all you can 
with Liquid Meters? 


Here’s a check-list of savings made every day with accurate metered 
measurement of more than 150 industrial liquids. Chances are you 
can use at least five of these ideas in your plant: 


AUTOMATIC BATCH MIXING: Meter liquids directly 
to tanks or kettles with Neptune Auto-Stops. 
Push buttons to set quantity . . . meter cuts off 
accurately, automatically. No waiting for 
weigh tanks to fill, no “inching” up to gauge 
marks, no wrestling with bags or buckets. 





AUTOMATIC PROCESS CYCLING: Auto-Stop meters 
can be equipped with electrical switches to 
start or stop pumps, agitators, etc. .. . auto- 
matically. Saves times, labor, power . . . with 
closer control. 





ELIMINATE REJECTED BATCHES: In one leading 
pharmaceutical plant, Neptune meters elimi- 
nated human errors, saved enough costly in- 
gredients to pay for the meters in less than a 
month! How's your “reject” rate? 





EASIER INVENTORY, COST CONTROL: Neptune 
Meters at key check points keep track of inven- 
tory, interdepartmental use, production rates, 
etc. They put a stop to waste, verify full meas- 
ure received or delivered. 





AUTOMATIC DRUM FILLING: This Neptune fills 
drums, radiators, fuel tanks, etc., with exact 
quantity every time you press the handle. 
Saves time, labor, prevents spills 

or “shorts.” 





yY OIL BURNERS, DIESELS: Use 
these low-flow meters instead 
of bulky day tanks to meas- 
ure fuel consumed by boilers, 
melting furnaces, diesels, etc. 





WATER CONDITIONERS: Trident 
meter’s wary eye tells when 
ion exchange unit needs 
recycling. See if yours has 
trouble-free Trident. 





TANK TRUCK DELIVERIES: 

Many industrial liquids can 

be delivered by metered 

trucks with greater ease Or write for 

and accuracy than mark- [ Metering 

ers, gauges or sticks. Inves- | 566.p Sa Boog 
tigate Red Seal meters. 


NEPTUNE METER COMPANY 
19 West 50th Street, New York 20, N. Y. 
Branches in: 
ATLANTA ® BOSTON ® CHICAGO @ DALLAS © DENVER 
NO. KANSAS CITY, MO. ® LOS ANGELES © LOUISVILLE 
PORTLAND, ORE. @© SAN FRANCISCO 


In Canada: NEPTUNE METERS LTD., TORONTO 14, ONTARIO 


ADVERTISERS’ INDEX 


Looking for something? 


You can bank on spotting 
it—and fast—in our new, master 
Index to Chemicals & Equipment 
in this issue. You'll find it a 
complete, finger-tip reference to 
this month's advertised items 
and new product developments. 





International Paper Co 
International Salt Co., Inc 





Jefferson Chemical Co., Inc 

Jeffrey Mfg. Co 

Jelliff Mfg. Co., C. 

Jenkins Bros. ; 

Johns-Manville Corp. 
Celite Filter Aids Div 
Corrugated Transite 
Insulation 


Kaiser Engineers, Div., Henry J. Kaiser 
Co. POE eS er eae R306 
Kelley & Co., O. G.. ; 26 
Kellogg Co., The M. W. 
Chemical Process Div. 
Fabricated Products Div 
Kemp Mfg. Co., C. M... 
Kerotest Mfg. Co 
Kerrigan Iron Works, Inc 
Kidde & Co., Inc., Walter 
Kinney Mfg. Co 
Klinger Limited, Richard 
Koppers Co., Inc. 
Acromaster Fans 
Engineering & Construction Div 
Krauss- Maffei 


LaBour Co., Inc., The 
Ladish Co 
Tri-Clover Div 
Lapp Insulator Co 
Porcelain Process 
Pulsafeeder 
Leeds & Northrup Co 
Lehmann Co., J. H 
Link Belt Co 
Liquidometer Corp., The 
Littleford Bros., Inc... 
Louisville Dryer Div., General American 
Transportation Corp. 
Lunkenheimer Co., The 
Lukens Steel Co 


Mahon Co., The R. C...... 

Mallinckrodt Chemical Works 

Manheim Mfg. & Belting Co 

Manton-Gaulin Mfg. Co., Inc 

Marine Transport Lines Inc 

Mark & Co., Clayton Sas i 

Master Electric Co., The... .... 31rd cover 

Mathieson Chemicals, Olin-Mathieson 
Chemical Corp. .. gaia cee 55 

McGraw-Hill Book Co 436 

McLouth Steel Corp. is cca tT 

McNally-Pittsburgh Mfg. Corp. . . 496 

Merco Centrifugal Co és 3 

Midwest Piping & Supply Co 

Milton Roy Co... Pus 

Miller & Son, Franklin P......... 

Minneapolis-Honeywell Regulator Co., 
Industrial Div. .... : 

Mission Mfg. Co ea 

Mixing Equipment Co., Inc 

Mojonnier Bros. Co...... 

Morris Machine Works 
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Murray Mfg. Co., D. J 
Mundet Cork Corp 


Nash Engineering Co.... 
National Aluminate Corp. . 
National Cylinder Gas Co 


National Filter Media Corp 
National Foam System, Inc 
ne Meter Co 
Newark Wire Cloth Co . 
New York State Department of Com- 


merce 
Niagara Alkali Co.... 
Niagara Blower Co 

North American Car Corp 
Norton Co. 


Olin-Mathieson Chemical Corp 
Industrial Chemicals Div. . . ; 

Omega Machine Co., Div. B.I.F. Indus 
tries, Inc. 4 .e 

Oronite Chemical Co 


Pangborn Corp. 
Partlow Corp., The os 
Patterson Kelley Co., Inc., The 
Peabody Engineering Corp 
Peerless Mfg. Co...... i ee 
Perkin-Elmer Corp., The 
Pfaudler Co. Back Cc 
Philadelphia Coppersmithing Co... 
Philadelphia Gear Works, Inc. . 
Pittsburgh Corning Corp. ie 
Pittsburgh —* Corp 
Porter &o., H 

Watson- aoe Fittings Div 
Powell Co., The Wm 
Powers Regulator Co. 
Pratt & Whitney Aircraft Div. of United 

Aircraft Corp. 
Pressed Steel 
Princeton University Press 
Procon, Inc. 
Proctor & Schwartz, Inc 
Proportioneers Div. of B.I.F. Industries, 


Raybestoe-Manhattan, Inc 
Packing Div. ...... 
Raymond Div., Combustion Engineering, 
Inc. 
Read Standard Corp. 
Bakery-Chemical Div. ... 
Reliance Electric & Eng. Co 
Rem-Cru Titanium, Inc 
Republic Steel Corp. 
Alloy Steel Div... 
Steel & Tubes Div. 
Revere Copper & Brass, Inc 
Reynolds Metals Co... . 
Richardson Scale Co 
Robertshaw-Fulton Controls Co 
Fielden Instrument Div 
Rockwell Mfg. Co. 
Roots-Connersville Blower Div of Dresser 
Industries Inc. 
Roth Co., Roy E...... 
Ryerson & Sons, Inc., J. ‘T 


Saran Lined Pipe Co. 
Schneible Co., Claude B 
Schutte & Koerting Co 
Scott Paper Co. 


—»> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 
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career opportunities in 


Nucloan 


ACTER C RAT 


Propulsion 


for CHEMISTS * Engineers * Physicists 


¢ Metallurgists 


Here’s a genuine opportunity if you are an en- 
gineer or scientist who wants to build a sound, 
well-rewarded career in private industry. 


We are engaged in a development program on a 
reactor-powered aircraft engine. Because of this, 
we have an immediate need for engineers and 
scientists with training or experience in nuclear 
engineering or related fields—Thermodynamics, 
Heat Transfer, Controls, Reactor Physics, The- 
oretical Physics, Physical Chemistry, Stress and 
Vibration, High-Temperature Metallurgy. 

If you can qualify, we can offer you an oppor- 
tunity to work for us on one of today’s most 
challenging assignments—a chance to be in on 
the early development of a great and revolu- 
tionary advance in aircraft propulsion. 


At Pratt & Whitney Aircraft you'll be working 
for the world’s foremost designer and builder 
of aircraft engines, on a project that will give 
you a real chance for professional growth and 
recognition, 

Please send us immediately a complete resume 


covering your training and experience. 
Write Mr. Paul Smith, Employment Office. 


PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 
East Hartford 8, Connecticut 





designers 


builders 


equipment 


basic 
industries 


Conveyor 
Systems for 
Petroleum 


Coke 


Autoclaves 


Special 
Valves 


Special 
Fittings 


McNALLY DRYCLONE 


Ideal for Separating Liquids 
from Solids 


High efficiency, low cost centrifugal dryer. 
are no gears to become noisy, wear out, 
frequent replacement. There are no belts or flex 
couplings. 


McNALLY PULSO 


No Product Degredation — 
No Air Pollution 


The McNally Pulso is an up-draft type thermal 
dryer. It solves thermal drying’s most difficult prob- 
lem in the %” to 0” range. Moisture is evaporated 
100% without a drop of effluent. Surface moisture 
can be controlled to meet specifications. 


Operating continuously under varying feed and 
atmospheric conditions, the McNally PULSO is 
equipped with automatic control system for accurate 
control of dried products. 

Consulting Services Without Obligation. 


WRITE for descriptive bulletins. 


ceremony 


LLY PITTS BURG 4 


_- MANUFACTURING CORPORATION 


‘Dh Years of Knowing iC 1 am 


PITTSBURG, KANSAS 


There 
or require 


ible 
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| Trent Tube Co., 


| Turbo-Mixer, 
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ADVERTISERS’ INDEX .. . 


Selas Corp. of America 
Service Foundry Div. of Avondale Marine 


Ways, Inc. 


| Sharples Corp., The. 
| Sillers Engineering Co . Div. Peerless Mfg 


Co. 


Smith Corp., A. 


Glascote Products, Inc 
Process Equipment Div 
Smith Co., Morgan S.. 
Snap-On Tools Corp 
Smell, Inc., Foster D 
Solvay Process Div., 
Dye Corp 


Allied Chemica) & 


Southwestern E ngineering Co 


Sparkler Mfg. Co 


Spence Engineering Co., 


Sperry Co., 


| Spraying Systems Co..... 


Sprout, Waldron & Co., Inc 
Standard Conveyor Co.... 


| Standard Oil Co. (Indiana) 


Standard Steel Corp 
Stanley Co., Inc., W. 


| Stearns Magnetic, Inc 


Sterling Electric Motors... 
Stokes Machine Co., F. J. 


| Struthers Wells Corp 


Sturtevant Mill Co. 


| Sun Shipbuilding & Dry Dock Co 


| Superior Combustion Industries Inc 
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Superior Electric Co., The. 5 
Surface Combustion Corp. 

Heat Treat Div 

Kathabar 


Sutton, Stecle & Steele, Inc 


Swenson 


Evaporator Div. 
Corp oer 


Taber Pump Co 
Tank Car Div., 


General American hinted 
Corp. : 


| Taylor & Co., Ww. 2s 


Taylor Instrument Cos. 

Terry Steam Turbine Co.. 

Texas Gulf Sulphur Co. ; 

Thayer Scale & Engineering Co. 

Timken Roller Bearing Co. . 

Trane Co., The 

Tranter Mfg. Inc.. ! 

Traylor Engineering Mfg. Co e 

Crucible Steel Co 
America 

Tri-Clover Div. c 

Tube Turns, Inc i 

A Div. of General American 
Transportation Corp 

I'win Disc Clutch Co 


Ladish Co.... 


Union Bag & Paper Corp.. 
United Chromium, Inc 
United Tool & Die Co 

Acme Welding Div. ai 
U. S. Electrical Motors, Inc. . 
U.S. Gasket Co 
U. S. Rubber Co 

Mechanical Goods Div. 





[ 
. Losing your friends? 

Sure are, if you're not keep- 
ing in touch with our advertisers. 
For they're your friends, offering 
help through new and better 
products and services. You can 
use our Index of Advertisers to 
keep in closer touch with these 
friends and what they're doing 
for you. 
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TUE STAINLESS 


STU FFI NG fasteners & pipe fittings 


BOXES J crap 


All types and sizes of screws (hex 
INFORMATION = head, Phillips, slotted, socket), 
suggesting solution | bolts, nuts, washers, rivets, 
of common stuffing | nails and pipe fittings 
box difficulties; 
available in newly ,) 


revised . ver 9000 items in stock means immediate de- 
. livery from one source 


BULLETIN $-147 ‘ # New Garden City plant now operating at top 





speed and quolity 


Unsurpassed facilities for quantity fabrication of 
specials 

A staff of seasoned engineers always available 
for consultation 

Pioneers in the manufacture of stoinless steel 
fasteners 

WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P6 


MANUFACTURERS SINCE 1929 


SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 


*25 years ago, Alloy Fabri- 
cators started to build Stain- 
less Steel, Monel, Inconel, 
Nickel and Aluminum Process 
Equipment. With this experi- 
ence, naturally, they’re your 


best bet today! 


WRITE on business stationery for your It’s Still Our Only Business 

copy of Bulletin S-147. — And We Mind It Well! 
TABER PUMP CO. (Est. 1859) Pear 
294 ELM ST, © BUFFALO 3, N. Y. 


Fig. 6041 





LLOY FABRICATORS 


DIVISION OF CONTINENTAL COPPER AND STEEL INDUSTRIES, INC 
PERTH AMBOY, NEW JERSEY 


= > 
Sys 

Ps ee ecee 

he A 








———— 
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NEW HARDINGE “GYROTOR” 


PROVIDES CLOSE CONTROL 
OF PRODUCT 


Hardinge Company, Incorporated, 
York, Pennsylvania, recently an- 
nounced a completely new type of 
dry classifier—the “Gyrotor” Air 
Classifier—designed for extremely 
close control of product in a dry 
grinding or separating operation. It 
can be used in closed circuit with a 
pulverizing mill or as a self-con- 
tained sizing unit for any moving 
stream of air solids mixture. 

The classifier has a wide range of 
fineness control, and adjustment of 
product size is made simply by 
changing the rotor speed. Hardinge 
Bulletin AH-449-53. describes this 
new classifier in detail. 

















Closed circuit “Gyrotor” separating 
arrangement. Product to be classi- 
fied is fed in at lower left. 


Hardinge Mill in closed circuit with 
a “Gyrotor” in a grinding, drying 
and classifying system. 





HARDINGE 


COMPANY, 


YORE, PENNSYLVANIA - 


240 Arch St. ° 


INCORPORATED 


Main Office and Works 


New York + Toronto + Chicago * Hibbing * Houston + Salt Lake City + San Francisco 
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ADVERTISERS’. INDEX .. - 


U. S. Steel Corp. . 66,abc&d 
Stainless Steel ... 

Products Div. 

Steel Supply Div 


U. S. Stoneware Co., The 


Viking Pump Co. 

Vilter Mfg. Co., The. Arey 
Virginia Gear & Machine Co. 
Vitro Corp. of America 

Vogt Machine Co., Henry 
Vulcan Iron Works 


Wagner Electric Corp 

Wall Colmonoy Corp 

Walworth Co., The 

Watson Stillman Fittings 
Div. H. K. Porter Co.... 

Waukesha Foundry Co 

Welding Fitting Corp 

Welsbach Corp., T 

Western Precipitation Corp 

Westinghouse Electric Corp 


Sturtevant Div. . 

West Point Mfg. Co., Wellington Sears 
Subsidiary .. 

Whiting Corp. 
Swenson Evaporator Div... 

Wiegand Co., Edwin L 

Wilfley & Sons, A. R 

Williams Patent Crusher & Pulverizer Co 

Wilson Products, 

Wing Mfg. Co., L. 

Wolverine Tube Div., Calumet & Hecla 
Inc. 

Worthington Corp. 
Air Conditioning & Refrigeration. . 
Compressor Div. 

Wyandotte Chemicals Corp.. . 
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Zirconium Corp. of America. . 


SEARCHLIGHT SECTION 
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Aaron Equipment Co 
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Equipment Clearing House Ine. 
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Heat & Power Co., 
Kehoe Machinery Corp 
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Loeb Equipment Supply Co.. 
Loeb & Son, H 
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Machinery & Equipment Co 
Machinery & Equipment Corp. 
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Union Standard Equipment Co.... 
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Write PSC About PHILADELPHIA 


™" PROCESS |  coppersmitHine 
) COMPANY 
= PIPING a 


ee a ENGINEERS 
QUALITY FABRICATORS 


ore 


PROCESS EQUIPMENT 
FOR THE CHEMICAL 
AND PHARMACEUTICAL 
INDUSTRIES 


+o 


Fabricated from Complete Range of Alloys, ALL METALS 


Any Diameter Up to 60”, and in Any Shape 


PSC welded process tubing is furnished Any diameter up to 60”; wall thicknesses 
in any alloy whatsoever. This feature ac- to 3/8”; temperatures to 2200°. Pre- 
counts for its wide application in meeting cision fabrication of tubing assemblies 
the unlimited variety of heat, corrosion, is a specialty. Send b/p 
oxidation conditions in process plants. or write as to your needs. 


THE PRESSED STEEL CO., 707 N. Penna. Ave., Wilkes-Barre, Pa. 


POPLAR, FRONT & BROWN STS. 
PHILADELPHIA 23, PENNA 


<> + >- 


ESTABLISHED 1898 














cape eaiied New, Technical 


here’s : : ; = — = | PUMP DATA 


something 


better —— * CHEMICAL 
; COST LESS % \ | gm 


PERFORM BETTER Li, i? 


é oTw EN “umes | 


THERMO-PANELS =e 


An Improvement on Pipe Coils \ 
\ 

\ 

MEUM Toh T Me telola-MeoliloMil-tol Mol @aele)] Milelg-) 

efficiently .. . for these scientifically designed 


units for which performance can be 


accurately anticipated, are an economical 
replacement for pipe coils. For use in the 
heating and cooling of liquids, slurries, soaps, 
waxes, acids, alkalies, electrolytes, powders, 
and mixtures 

Available in special shapes such as ‘U's’, 
L’s’’ and cylinders and‘in a wide range 
of materials, #Acluding iron, stainless steel, 
ielal-]melale Mellsl-taey ol-t4lel mol itoy 2) 


Send for FREE bulletin 


THERMO - PANEL 


DIVISION 


DEAN PRODUCTS, INC., 616 Franklin Ave., 


Brooklyn 38, N.Y. STerling 9-5400 


-November 1954 


%—|—+- + 


ont 
Free iz pages of valuable 
technical data including: 


@ An exhaustive study of the application 
of regenerative turbine pumps in chemical 
service. 

@ An original approach to NPSH together 
with full data on the use of this concept 
in selecting chemical pumps 

@ A description and evaluation of various 
mechanical seals available in our turbine 
chemical pumps. 

@ Describes equipment displayed at the 
Chicago Chemical Show in October. 


ROY E. ROTH CO. DEPT. C-21 


2420 4TH AVE. ROCK ISLAND, ILL. 
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FOR INDUSTRIES 
WHERE HEAT AND 
%, CHEMICAL CONDITIONS 
ARE EXTREME 


Weldforgéd 


~ STAINLESS STEEL 


- GRATING AND STAIR TREADS 


... ANOTHER BRAND NEW 
KERRIGAN SERVICE TO INDUSTRY 


STAINLESS STEEL Grating and Stair Treads — new boon to 
industries where grating must withstand acids and corrosion! 
KERRIGAN Weldforged Grating — one-piece, inseparable 
units, made in all types A.I.S.I. and S.A.E. Standard Stainless and 
heat*resisting steels and electronically resistance welded to stand 
up under the severest kind of punishment AND FABRICATED 
TO BE FREE OF ANY “ACID-TRAP” RIVETS OR NOTCHES! 
Kerrigan also offers you a complete custom service: shop draw- 
ings are sent for your approval and grating is fabricated to your 
exact specifications (with finished grating match-marked for 
easy installation). Let us send you detailed information.’ We 
shail welcome your inquiries on this new Stainless Steel Grating. 


Write to 


KERRIGAN IRON WORKS, Inc. 


General Sales Office — 274 Madison Ave., New York City 





Editorial Reprints .. . 


® Processes and Costs 


1 Chemical Engineering’s Flowsheets 
—150 process flowsheets ($2) 
2 Cost Estimation §!—38 articles, 
128 pp. of data ($1.75). 
3 Cost Estimation t1—12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). 
48 Cost Estimation !1—17 articles, 
80 pp. Mar. ‘53-May ‘54 
($1.25). 
52 Heat Exchanger Design—Lucid in- 
struction & help, 40 pp. (75¢). 
56 Cost Index—-Subject index to 351 
cost estimating articles (50¢). 


@ Feature Reports 


4 Fluid Flow—15 authoritative ar- 
ticles ($1). 

17 Sublimotion—Review of a little- 
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Dramatic tests prove tremendous stren eth 
of corrosion-resistant glassed steel! 


Glassed steel flexed and twisted . . . tough glass surface doesn’t 
chip or crack! This strip of steel is being flexed and twisted by 
our test machine. Yet, its Pfaudler glass surface is so perfectly 
bonded that it takes the abuse without chipping or cracking! 
Locked together by chemical action at temperatures as high as 
1700°F., Pfaudler glassed steel combines the unique corrosion 
resistance of glass with the structural strength of steel. 
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ler glassed steel through 
twisting, bending ordeal 
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The bond between glass and steel was so 

powerful that it supported the full weight of the 
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we might have added a second truck, because 
subsequent tests showed us that a pull of over 
19,000 Ibs. still would not part the glass from 

STEEL DISCS (inset) were glassed together, and connected to the steel. 

crane, where they supported the full weight of 5Y2-ton truck. 


What these tests mean to you 


When you're considering buying new chemical 
processing equipment, you look for two ad- 
vantages: rugged dependability, and high cor- 


rosion resistance. 

These tests demonstrate the physical strength 
of Pfaudler glassed steel. Day-to-day opera- 
tions in your plant, rio matter how severe, 
won't harm glassed steel that can stand the 
torture of such demonstrations as these. 

For corrosion resistance, you have the pro- 
tection of Pfaudler acid-alkali-resistant glass, 
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now standard on all heavy-duty chemical equip- 
ment. Resisting alkalies up to pH 12 at 212°, 
and every acid except hydrofluoric, this glass 
protects product purity, keeps corrosion from 
chewing up your equipment. 
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sult your Pfaudler sales representative before 
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